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Energy saving on a large 
scale is possible 


Last month’s editorial and this month’s feature on 
saving energy are just a small indication of the po- 
tential for energy conservation that will be employed 
over the next few years to cut back on greenhouse 
gas emissions. Indeed, it would not surprise us if 
western nations easily cut back their emissions by 
40 or 50% over the next couple of decades, This is 
likely to happen regardless of edicts from govern- 
ments and will be largely the result ofrising energy 
prices, particularly those associated with oil and 
coal, Oil prices will naturally go up as the price to get 
it out of the ground goes up, in response to increasing demand from the Asian 
powerhouses, China and India. 


One does not have to be an oracle to foresee this process unfolding, as there 
is a very strong precedent — the 1970s oil price shock. This sudden step increase 
in oil prices, due to action by OPEC, was severe enough to bring on a recession 
in a number of western countries but also resulted in the breaking of the nexus 
between GDP and oil consumption. Prior to the oil price jump, countries’ GDP 
(gross domestic product) and oil consumption had marched ever upwards in 
lock step but once the relationship was broken, many countries’ GDPs continued 
to increase without further direct proportional increase in oil consumption, 
Now we are going to have a more drastic appraisal of energy use and this will 
be a good thing, regardless of whether you believe the forecasts about global 
warming or not. 


So in effect, governments do not have to force their nations' economies into 
saving energy and greenhouse emissions by enacting straitjacket regulations; 
just let the marketplace do it. For example, people will finally conclude that 
lumbering 4WD vehicles are a silly idea and decide on smaller, more economical 
vehicles. Many people will also decide that they don't need two or more vehi- 
cles when one will suffice. And once they become fully aware of how wasteful 
their home appliances are, they will replace them or change the way they use 
them. For its part, industry and commerce will rapidly change their practices 
to reduce energy use, no matter how “world's best practice” efficient they might 
previously have claimed to have been. 


From our perspective, energy conservation is good because it does just that —it 
conserves valuable resources. It stops waste. It also reduces pollution and that 
must ultimately improve the quality of life for millions of people, particularly 
those living in the cities. i 


It will be very interesting to see just how all this pans out. Where will the 
biggest energy savings be made? In mining and industrial production? Trans- 
portation? Agriculture? The last one is going to be really interesting because 
we think the predicted large-scale conversion of crop lands to produce ethanol 
cannot last for long — it will ultimately make food much more expensive. Not 
only that, since large-scale agriculture requires such large energy inputs in the 
form of fuel, fertiliser and pesticides, such factors could rapidly make crops 
intended for ethanol conversion uneconomic. 


On the road, we think that electric vehicles will finally become commuters’ 
first choice; it is far more efficient to generate the required electricity in large 
power stations than it is to use petrol or diesel fuel in millions of cars. In the 
home, natural gas is likely to be preferred for space and water heating, as it is 
far more efficient to burn gas to directly heat water than to rely on large power 
stations. Ultimately, energy cost will directly affect prices and people will make 
the logical decisions. 


Leo Simpson 
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Incandescent bulbs cause more 
mercury pollution than CFLs 

I found this interesting document 
that claims that incandescent bulbs 
are responsible for more mercury than 
CFLs. It was in a US Environmental 
Protection Agency fact sheet at: 
http://www.nema.org/lamprecycle/ 
epafactsheet-cfl.pdf 

“Tronically, CFLs present an oppor- 
tunity to prevent mercury from enter- 
ing our air, where it most affects our 
health. The highest source of mercury 
in our air comes from burning fossil fu- 
els such as coal, the most common fuel 
used in the US to produce electricity. A 
CFL uses 75% less energy than an in- 
candescent light bulb and lasts at least 
six times longer. A power plant will 
emit 10mg of mercury to produce the 
electricity to run an incandescent bulb 
compared to only 2.4mg of mercury to 
run a CFL for the same time”. 

Franc Zabkar, 

Barrack Heights, NSW. 
Comment: we think the US EPA is 
drawing a pretty long bow by referring 
fo mercury pollution via coal burning 
emissions. In any case, as inferred in 
the Publishers’ Letter in the April 2007 
issue, we do not think the banning of 


No more class-A 
amplifiers please! 

Can you please produce a project 
that is a different kind of amplifier 
than the stock standard class-A, B 
and AB designs (for example, your 
current 20W class-A amplifier)? Al- 
most every amplifier design by your 
magazine is textbook stuff and to me 
is very boring. 

How about something more tech- 
nical that is not written in detail in 
most texts, like class-D which uses 
pulse width modulation? There are 
quite a few manufacturers making 
class-D ICs. 

Besides class-D, I have read ap- 
plication notes that suggest using 
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CFLs will result in much reduction, 
if any, of carbon (and related} emis- 
sions. 


CFL article 
was alarmist 

I was interested to read your article 
on CFLs in the April 12007 issue. I am 
running on solar power and have used 
CFLs virtually exclusively for about 12 
years so I can make a few comments. 

I think your article is a bit alarm- 
ist. First of all, the life of CFLs is 
highly variable. Some of mine have 
lasted in excess of 12 years and l have 
only replaced one or two because of 
decreased output. Almost all replace- 
ments have been from sudden failure, 
usually without warning, at switch on. 
One failed explosively; apparently a 
capacitor in the works. I have had no 
problems with using CFLs in sealed 
fittings — all my outside lights for ex- 
ample are in 7-inch spheres. 

While the RFI from CFLs can be 
heard by tuning off-station on the AM 
or SW bands and moving the radio 
close to a bulb, it is less than the hash 
from the main inverters supplying 
the house and markedly less than 
the interference from my PC. I have 


accelerometers mounted to the 
speaker drum to provide feedback of 
the speaker’s motion, which could 
possibly be used to produce very low 
frequency amplification. 1 would 
like to see an all-digital amplifier 
that takes MP3 data source in digital 
format and drives the speaker using 
pulse code modulation. 

Having said all that, | suppose a 
class-A amplifier is still good intro- 
duction to electronics for students 
and hobbyists and the latest design 
has very low distortion. 

J. Dickson, 

via email. 

Comment: we have spent quite a bit 
of development time with class-D 


never encountered any remote control 
problems that could be attributed to 
them. 

As far as vibration goes, 1 have 
been using them in lead lamps in the 
workshop for years, one of their main 
advantages being they don't fail if you 
bump or drop them. 

Your display of CFLs for comparison 
with incandescent lamps is clearly 
prejudiced — for a start, all the ones 
shown would have to be described as 
obsolescent types. The base containing 
the electronics today is typically half 
the size of that portrayed — 42 x 27mm 
compared to 50 x 45mm (measured 
from ones to hand). The variety of 
types in your supermarket is already 
much greater than the ones you show 
—the ones in my pantry include reflec- 
tor globes, “candle” types and “Decor” 
spherical bulbs. 

Bases available include all the ones 
shown in your display ofincandescent 
bulbs except the low-voltage halogen. 
The form factor of CFLs today can be 


chips but we found them unreliable 
~ they kept blowing up. Also their 
distortion is nowhere near as good 
as a good class-B design, let alone 
class-A. We are aware that there are 
many consumer products now with 
class-D amplifiers but their sound 
quality generally leaves a great deal 
to be desired. 

The idea of using accelerometers 
to provide motional feedback for 
speakers is quite old and has yet 
to be applied successfully in com- 
mercial speakers, to our knowledge. 
Philips did have a very good range 
of motional feedback speakers about 
25 years ago butthey have long since 
been discontinued. 
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K Off grid power (OFC measurement, transportation, | 
ya security and telecommunications industries n] 


l Generate electricity without combustion, without sunlight or wind, 
without pollution. Fuel cells are small, lightweight and portable, quiet, 
have no major moving parts and require no maintenance. They have an 
expected operational life exceeding 8000 hours of run time. 


5 litre and 10 litre fuel cartridges are available. For example, an off-grid 
video camera will operate for up to 8 weeks on a single 10 litre fuel cartridge. 


Technical data 


Model 600 1200 1600 


Charging capacity  600Wh/day  1200Wh/day  1600Wh/day 
50Ah/day 100Ah/day 130Ah/day 


Nominal Voltage * 12V , 1 Av 12V 
24V available on requesl 

Nominal Power 25W 50W 65W 
2.1A 4.2A 5.4A 
Fuel consumption 1.1 litres per KWh. 1.3 litres per 100Ah 
Weight 7.3kg 7.5kg 7.6kg 
Dimensions (L x W x H) 435mm x 200mm x 276mm 
Batteries 40 to 200AH recommended 
O 100% availability 

Maintenance free and absolutely reliable. Even under extreme climate 


0% availability of your equipment. This is a 
F Po in n hard-to-reach areas or with critical AN “y 


Nominal Current 


Contact: S/omar Battery Industries 
Ph: (08) 9302 5444 Email: mark@siomar.com 
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pretty much the same as ordinary incandescent bulbs, 
as can the light distribution. 

The mercury problem exists as you suggest but it 
is hardly going to be much worse than the mercury 
from the millions of conventional fluorescent tubes 
already in use. One of the points you do touch on is that 
replacing incandescents in air-conditioned premises 
has a double value; it reduces the energy costs for air- 
conditioning as well as lighting. 

One point you do not mention — as far as I can work 
out, CFLs typically have a power factor of about 0.5 
compared with a PF of 1.0 for incandescents. I am not 
sure what effect this will have on power distribution 
networks but with large-scale substitution it may 
become significant. 

Finally, I have to agree that replacing incandescent 
lights is not a major step in energy savings, although if 
the figures given by Malcolm Turnbull are correct, then 
households should be able to make a reduction of about 
5% or more in energy consumption. As noted above, 
since commercial lighting is already overwhelmingly 
fluorescent, the savings in commercial lighting will 
probably be less significant. 

As a final note in the context of global warming, 
Australia contributes around 1.4% of total man-made 
CO» emissions to the atmosphere — any changes made 
here will have an insignificant effect. 

John Denham, 

Elong Elong, NSW. 

Comment: the CFLs shown in the article were all 
obtained within the last nine months. A CFL used in 
the bathroom of our premises here and installed a few 
months ago is already seriously blackened at the ends. 
Temperature rise in poorly ventilated lamp fittings is 
a serious issue, Most CFLs will have a very short life 
once their local ambient temperature exceeds 60°C. 

We did not mention power factor because we erro- 
neously thought that this was no longer a problem in 
more recent CFLs. This is quite wrong and it can be a 
serious problem if large numbers of CFLs are used on 
one phase of the 240VAC mains supply. 

CFLs should work OK in lead lamps; it is continu- 
ous vibration that is the problem, whereby internal 
components are vibrated off their leads. 

Dimmable CFLs made by GE are now available from 
Bunnings and other retail outlets. 


More on 
Edison recordings 

“Give ‘em A Spin” was an excellent article on the 
history of recorded sound, in the May & June issues. 
However I doubt the claim that 4-minute cylinders 
sounded better than disks of that period. They all 
sounded rather dismal due to insufficient-sized horns 
of the wrong shape and limited recording frequency. 

Edison utilised the “hill and dale” or vertical method 
of modulating his recordings, for both cylinder and 
later diamond disk records. Edison had to employ this 
method to avoid patent infringement of the Berliner 
camp. This had the advantage of louder modulation, 


siliconchip.com.au 


Electron flow versus 
conventional current flow 

As a scientist and an electronics 
hobbyist, I am interested to know 
why electronics people talk of cur- 
rent flow from positive to negative, 
whereas scientists talk of current as 
electron flow from negative to posi- 
tive. I am thinking that only one of 
these is actually correct and if that 
is the case, why isn’t a consistent 
standard in place, preferably with 
the correct method of current move- 
ment along a conductor? 

I don’t regard the fact that the 
symbols are wrong, if electron flow 
is correct as I suspect, as being a 
good reason to propagate incorrect 
information to those learning the 
trade. Information, in all fields of hu- 
man endeavour, is constantly being 
updated and corrected, sometimes 
quite radically and I see no reason 
why the electronics industry should 


because you only cut deeper into the 
recording wax. With the lateral system 
of recording, they had to be careful 
not to record too loud, lest they break 
down the record groove. 

Edison’s diamond disk recordings 
of the post-WW1 period had better 
sound than most flat lateral recordings. 
In 1925, when electrical recording 
became available, sound quality im- 
proved greatly. The Edison Company 
utilised electrical recording on their 
late diamond disk recordings from 
1927. Their quality is very good. 

From this period, they also de- 
veloped long play recordings. They 
were perhaps 30 years ahead of their 
time — because they were played back 
mechanically, groove breakdown 
occurred due to the rather heavy me- 
chanical diamond disk reproducer. 
If Edison had decided to play them 
electrically, as was possible at that 
time, maybe history would have hada 
different turn. They produced 10-inch 
and 12-inch LP records that played for 
20 minutes and 40 minutes in 1927. 

Incidentally, the RCA Victor open 
horn phonograph shown on page 
20 the May issue is a fake. These 
machines turn up all over Australia 
and are referred to as “Indian Phono- 
graphs”. Genuine open horn Victors of 
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be different. This might make for an 
interesting article or editorial. 

Robert Oliver, 

Perth, WA. 

Comment: conventional current flow 
has always been from positive to 
negative, in spite of electron flow 
being the reverse. Most people tend 
to prefer the concept of something 
flowing from a positive potential to 
a negative potential. If electrons had 
been discovered when batteries were 
first being developed, then no doubt 
conventional current flow would be 
the same as electron flow. 

Unless there is a move by some in- 
ternational standards body to estab- 
lish electron flow as the “standard”, 
there is not likely to be any support 
for a change. Such a change would 
have far-reaching consequences; 
even the arrow on transistors and 
FETs would need to be changed in 
direction. 


this period utilise an “exhibition” type 
mica soundbox, not the type shown on 
page 20, and the horn has a tapering 
elbow where the horn connects to the 
soundbox tonearm. The one shown has 
a “mitred” joint which is typical of all 
fake machines. 

Don’t be fooled by the fake HMV 
logo; at least they got that right. A 
lot of these reproduction open horn 
machines are manufactured from 
portable gramophone parts of a much 
later period. 

Brian Lackie, 

Urunga, NSW. 


Delay timer for 
sensor lights 

With respect to the problem of 
movement-sensor lights staying on 
due to intermittent power glitches 
(Ask SILICON CHIP, page 97, May 2007), 
the best answer is to install a standard 
on-delay timer with 240VAC operating 
voltage, set to about five seconds delay. 
The timer will drop out on any power 
glitch and not come on again until the 
power has been steady for the delay 
period. These are available at any of 
the electrical trade supply places. The 
inbuilt relay in the timer will handle 
the rating of the light. 

Mount it in a waterproof Clipsal 


Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single hoard computers and 
modules as a way of using the 
AVR without SMT board design 


The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1” spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load aDS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED’s www site for a datasheet. 


AVR573 Single Board Compu 


y 


ter 


bel = 
This board 
adds 20 An./Dig. inputs, 12 FET outputs, LCD/ 
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and software. 


Also available is a multi- PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www. jedmicro.com.au 
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JOIN THE TECHNOLOGY 


AGE NOW 
with 


PICAXE 


Developed as a teaching tool, 


the PICAXE is a low-cost “brain” 


for almost any project 


Easy to use and understand, 
professionals & hobbyists can 
be productive within minutes. 
Free software development 
system and low-cost in-circuit 
programming. 

Variety of hardware, project 
boards and kits to suit your 
application. 

Digital, analog, RS232, 
1-Wire™, SPI and °C. 
PC connectivity. 


Applications include: 
Datalogging 
Robotics 
Measurement & instruments 
Motor & lighting control 
Farming & agriculture 
Internet server 
Wireless links 
Colour sensing 
Fun games 


Distributed in Australia by 


Microzed Computers 
Pty Limited 


Phone 1300 735 420 
Fax 1300 735 421 


www.microzed.com.au 
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Mailbag: continued 


Update on 
copyright information 

In Barrie Smith’s article “Give ‘em 
A Spin”, in the May 2007 issue, some 
information regarding copyright law 
in Australia was presented in a sec- 
tion headed “Copyright” (see page 
23). This appears to have been written 
without knowledge of changes to the 
Copyright Act which were enacted at 
the end of 2006. 

By way of background, the passing 
of the provisions in the Copyright 
Amendment Act 2006 (hereafter CAA- 
06) was arequirement of the Free Trade 
Agreement with the United States of 
America. Some of the changes in the 
Act were long overdue and sensible, 
even though many were worded in 
such a way as to artificially restrict 
their scope and limit their application 
to emerging technologies. 

However, these were far outweighed 
by others (the “technological protec- 
tion measures) which have the poten- 
tial to undermine the development 
of free and Open Source software in 
Australia. This particular point is a 


plastic box, along with a light switch 
either on the box or in a convenient 
spot connected to the light side of the 
timer circuit to switch the light on 
permanently when required. 

Please note that as this will almost 
certainly constitute “permanent wir- 
ing”, it should be done by a licensed 
tradesman. 

Rod Crimps, 

Parkdale, Vic. 


Incandescent lamp ban has 
unforeseen repercussions 

Your article questioning the banning 
of incandescent globes in the April 
2007 issue no doubt created great inter- 
est. I'd like to see a politician replace 
a fluoro light globe under our second 
storey eaves. It’s rarely used but highly 
useful from time to time. Fortunately, 
the incandescent survived 15 years 
before we needed to purchase a pole 
and “globe-grabber” to change it. 

On the other hand, when an inte- 
rior night light lamp recently blew, 
we replaced the 7W “fossil-fuel guzz- 


discussion for another time. 

With reference to the article, the 
points presented regarding copyright 
were correct up until the Copyright 
Amendment Act 2006 came into force. 
Some schedules in the Act came into 
force on 11 December 2006 while oth- 
ers followed 28 days later (schedule 9, 
dealing with encoded broadcasts) and 
on 1 January 2007 (schedules 1-5 deal- 
ing mainly with criminal provisions, 
and schedule 12 — the technological 
protection measures). Refer to the 
summary presented at http:/Awww. 
copyright.org.au/news/newsbytopic/ 
changesnews/u27261. 

Working through the relevant sec- 
tion of the article, you state: “Here it 
is illegal to make any type of copy of 
recorded music without the permis- 
sion of the copyright owner”. While 
this was correct before the CAAO6, it 
is no longer the case. The CAAO6 has, 
in fact, introduced some limited meas- 
ures which allow copying of copyright 
material you own [or your own private 
use under certain circumstances. 

The practical upshot of this in the 


ler” with a 0.5W LED type. The light 
output is quite sufficient, though the 
lumens are most likely less than its 
predecessor. 

A politician trolling for votes just 
mailed a list of pointers to people in 
our area, extolling energy saving ideas. 
The tips included “turn off appliances 
at the power point”. Energy and re- 
sources were expended producing the 
glossy card and no doubt old people 
will now turn off toasters and other 
appliances that don’t have residual 
current! 

Of more concern is the loss of pro- 
gramming and even damage when 
some devices are turned off at the 
wall. Turning off a cordless telephone 
while away for say, two weeks, will 
ruin the battery, costing money and 
landfill replacing it. Plus there is the 
cost, inconvenience and greenhouse 
gases emitted as people travel in their 
car to purchase a new one. 

The same applies to VCRs. And 
when a computer's parameter RAM 
(PRAM) backup battery (as found in 
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context of the article in SILICON CHIP 
is as follows: 

e If you own a copyrighted musical 
work, you can now make a copy of that 
work on a device you personally own 
for your own personal use, so long as 
you retain ownership of the original 
copy. In effect, this now makes the use 
of MP3 players legal in Australia. 

e If you own a copyrighted musical 
work it is now legal to “format shift”; 
ie, transfer the work onto a different 
kind of media for as long as you own 
both the original media and the copy. 
So, for example, you are allowed to 
transfer an LP onto a CD, or an audio 
tape onto an MP3 disc. 

This applies only to audio record- 
ings so you still aren't allowed to 
transfer a commercial VHS work to 
DVD, for example. 

In addition, it is important that the 
format must change — this provision 
still does not, for example, allow you 
to make an audio CD copy ofan audio 
CD “for backup purposes”. Even so, 
this is certainly an improvement on 
the previous restrictions. 

The implications of these points are 
that while it is still true that (as stated 
in the article) “There is no general right 


certain Mac computers) fails due to no 
charging current for extended times, 
all the settings you perfected through 
dozens of decisions are lost; settings 
like mouse tracking speed, date and 
time, screen resolution, network and 
screen depth. 

Unfortunately, this misguided switch- 
off advice can also result in a computer 
with a blank screen, totally unable to 
start, requiring a trip to the service 
department to restore it. Of course 
there’s also the equally high cost of this 
remedy, emissions from the transport 
(probably two trips) and landfill too. 

Politicians and do-gooders should 
learn all the repercussions and have a 
healthy debate with technicians before 
imposing “pie in the sky” laws and 
ideas on the public. 

Kevin Poulter, 

Dingley, Vic. 


Digital panel meter 
assembly problems 

I offer the following comments as a 
result of having built the Panel Meter 
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to copy copyright material for personal 
use under Australian law”, these new 
provisions do grant the owner of physi- 
cal media containing copyrighted 
works some restricted rights to make 
copies of that media. This means that 
the statement “Ownership of a physi- 
cal item ... does not give you the right 
to make copies {including copying 
into a digital or other format)” is no 
longer correct. 

Note that the CAAO6 contained a 
number of other new useful provisions 
which are not directly related to this 
article — such as finally making the use 
of a VCR for time-shifting legal. 

Further details on the changes to 
copyright law associated with the 
CAAO6 can be found at the URL 
mentioned above. In particular, the 
fact sheet at http:/Awww.copyright.org. 
au/e096.pdf may assist in clarifying 
some of these points. 

In addition, the information sheet 
mentioned in the article at http://www. 
copyright.org.au/PDF/InfoSheets/ 
G070.pdf was updated in December 
2006 to reflect the changes I have de- 
tailed in this letter. 

Jonathan Woithe, 

Adelaide, SA. 


project from the March 2007 issue. 

I bought all parts exactly as per the 
parts list on page 77. The two Oatley 
Electronics DPM1 digital panel me- 
ters were supplied as 200mV FSD 
devices, not 0-20V as stated in the 
article. This meant that the setting- 
up and calibration of each meter was 
much more difficult. The descriptions 
and instructions provided by SILICON 
CHIP, Oatley Electronics and the DPM 
manufacturer were oversimplified and 
incomplete and a lot of experimenta- 
tion had to be done in order to get the 
project working. 

The brief slip of paper included 
with each DPM is intended to give 
instructions on how to add resistors 
to the DPM PC board so as to make 
“multipliers” or voltage dividers to 
convert the DPM from 200mV FSD 
to the desired value, in this case 20V 
or 20A. There are also instructions 
on how to set jumpers to control the 
decimal point position. 

For a maximum voltage of 20V, we 
are told to “Disconnect wire jumper in 


We apologise that 
Agilent’s new DMM 
is not available... 


H Agilent U1252A 


...in yellow! 


Introducing the new U1252A DMM from Agilent 
Technologies, the world leader in Test & 
Measurement. The U1252A comes with... 


— Dual simultaneous measurements 
— 4.5 digit resolution on both displays 


— 0.025% Basic DCV accuracy; True RMS AC 
measurements 
~ Dual temperature; Capacitance 10nF to 100mF 


— 20MHz Frequency Counter; Maths Functions 
— Programmable square-wave generator 
— Rechargeable battery, backlit LCD display 


— Free PC connectivity software for data-logging 
(optional cable required) 
— Built tough and reliable 


— Calibration certificate included 
— 3 year Australian warranty 


and at a very affordable price! 


Model U1251A 
Model U1252A 


$586 + GST 
$641 + GST 


Download product brochures, view online 
demos, and purchase online at 
www.measurement.net.au. Agilent’s new 
handhelds are distributed Australia-wide by 
Measurement Innovation. 


Tel: 1300 726 550 


www. measurementr.net.au 
info@measurement.net.au 


re: Agilent Techeologles :measuromeont INNOVATION 
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CINLIST is independent 
of trade associations 

I would like to point out an er- 
ror in the “Serviceman’s Log” in 
March 2007 on page 85. In his ar- 
ticle, the Serviceman recommends 
“an excellent chat-room service 
for members (of TETIA and TESA) 
called CINLIST”. 

While we appreciate the credit 
given by the Serviceman to the 
CINLIST and to other technicians 
(including Dave Elliott of Victor 
Electronics, SA) who helped him 
with the Philips 32PW4523/75R TV, 
we would like to point out that the 
Certified Electronics Technicians’ 
Association (CETA) set up and 
runs the CINLIST. It is an acronym 
for CETA INFORMATION LIST. It 
has absolutely nothing to do with 
membership of ANY trade associa- 


Rp, Ra = 100 K, Rp = 9.9 M”. But the 
“wire jumper” is in fact a zero-ohms 
surface-mounted resistor soldered to 
the PC board and I spent quite a lot 
of time looking for the wire jumper. 
Unsoldering the SMD was easy once 
the penny dropped. 

Next came the search for a 9.9MQ 
resistor with 1% or better tolerance 
— of course, they are unobtainable 
from normal sources. After much head 
scratching, I decided that this was only 
a multiplier after all, and the input 
impedance doesn’t really have to be 
10MQ for a 20V meter and about 2MQ 
would be more than adequate. A little 
elementary arithmetic shows that for 
a multiplier ratio of 100:1, Ra has to 
be equal to Rp/99. 

I decided to use all 1% resistors from 
Jaycar. Rg would be made from the 
series combination of 1MQ and 820kQ, 
and Ra from 18kQ and 390Q resistors, 
all 1% tolerance. Unfortunately this 
was not good enough, because the 
actual values of the various resistors 
were too far away from their nominal 
values. 

I ended up selecting individual re- 
sistors from the pack of eight of each 
size, eventually reaching a compro- 
mise that gave a real-life multiplier 
ratio of 100.1:1. In each case (Ra, Rp), 
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Mailbag: continued 


tion and is run purely for the benefit 
of the Electronics Service Industry, 
both here in Australia and across 
the ditch in New Zealand. 

There are over 200 technicians 
who subscribe to the CINLIST and 
many of them (not all, unfortu- 
nately) donate money towards its 
upkeep. All the fault information 
that passes through CINLIST (in- 
cluding this particular Philips TV) 
is entered into a database and made 
available to subscribers, for a small 
fee, as a CD ROM. 

This is a service that CETA pro- 
vides to everyone. The CINLIST is 
“moderated” and we also attempt to 
keep it free of advertising, although 
some do take advantage of our good 
nature! 

Martin Shepherd, 

Executive Officer, CETA. 


two resistors in series had to be fitted 
on the PC board where space was pro- 
vided for one, which is not very tidy. 

The ammeter shunt resistance cal- 
culation on page 78 is wrong. For a 
meter of 200mV FSD the shunt should 
be 0.012 (200mV divided by 20A), not 
0.0125Q. The wire supplied therefore 
should be 200mm, not 250mm long 
if its resistance is 0.05Q per metre. 
If it is left at 250mm the meter will 
read over-scale (displaying “1.”) at 
only 16A. Alternatively, if full scale 
is to be 25A, then the shunt should 
be cut shorter to give only 0.008Q, or 
160mm. I left it at 200mm to read full 
scale at 20A. 

The Oatley shunt board was easy 
enough to make but there are some 
vital instructions left out. This board 
is apparently intended to be used over 
a wide range of meter full-scale values 
and there are six PC board points in- 
tended for fitting of links or jumpers 
to cater for the various possibilities. 
There are no instructions except a 
circuit diagram, from which the user 
has to work out the intentions of the 
designer, bless him. 

For this application, links have to be 
fitted between A and C and between 
B and F. In addition, there is a final 
trimming adjustment in the form of 


a 10kQ pot across the shunt to com- 
pensate for minor errors in the shunt 
resistance value. 

The ammeter DPM can be left to 
read 200mV FSD but the decimal point 
jumpers have to be set to display 19.9 
instead of 199, etc as per the brief 
instruction sheet. 

The above all sounds logical enough 
in hindsight but in order to get there I 
had to partially dismantle the whole 
thing in order to diagnose the reason 
for crazy displays when first assem- 
bled to instructions. The shunt board 
was first unsoldered from the ammeter 
DPM, the shunt was removed from 
the screw terminals and re-cut, and 
PC board posts were soldered into the 
six holes A-F, 

Next, the 10MQ and 100kQ resistors 
Ra and Rz on the voltmeter board had 
to be removed and the board tidied up 
and examined for damage. Finally, the 
shunt board was temporarily connect- 
ed again to the DPM posts via 150mm 
lengths of wire so the whole project 
could be tested and calibrated in an 
open state, and the various jumper 
settings verified without having to 
unsolder the two boards again. 

In retrospect, the final calibration of 
the two meters was relatively easy. For 
current, I used a 2A 0-16V lab power 
supply working through a large 0-20 
wire-wound rheostat for low end cali- 
bration, and a 12V SLA battery loaded 
up by a variable length of large gauge 
resistance wire for the high end. 

In each case, my “substandard” 
against which calibration was done 
was the best available DMM or other 
bench meter that I could lay my hands 
on. 

After plotting and averaging, I think 
I’ve ended up with a couple of meters 
that will read around +2.5% of true 
voltage or current. NATA, look out. 

Bruce Rabbidge, 

St Ives, NSW. 

Comment: what can we say? The 
supplied instructions with the panel 
meters are very poor and our article 
should have compensated for those 
shortcomings. 


Cheap multimeters can 
double as panel meters 

Recently, I thought about building 
your simple panel meter project from 
the March 2007 issue. Then I was in 
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a local shop called “Cheap As Chips” 
and noticed small pocket digital mul- 
timeters for $5.00 each. DT810B was 
the model number on the meters and 
the product code HA3068. 

These meters had a 10A range so I 
purchased two for $10.00 a pair, wired 
them up so one was a 20V voltmeter 
and the other a 10A ammeter. The 
whole unit then only measures 90 x 
95mm. They use an A23 12V battery 
in each meter. 

For the meter used as 10A meter, I 
wired heavy leads to the terminals on 
the PC board, as the tracks are a little 
thin. This makes a very cheap project. 
One wonders what these meters really 
cost to produce in China. 

Keep up the good magazine. I started 
with Radio & Hobbies magazine then 
Electronics Australia and now SILI- 
CON CHIP. I have been following these 
magazines for just over 40 years. 

D. L. Bishop, 

Yorketown, SA. 


We have a long way to go 
with energy conservation 
I recently attended the pool and 


Ignition coil for 
Jacobs Ladder project 

When building the Jacobs ladder 
kit featured in the April 2007 issue, 
you need to use a Commodore VN 
Series 2 V6 coil. The VN Series 1 coil 
contained three coil packs in one. 
The three separate coils arrangement 
carried on through the VP to VS and 
possibly even through to the VY. 

Also, a firmware alteration could 
be made on your Intelligent Air- 
Conditioner Controller (SILICON CHIP, 
January 2007) to turn off the con- 
denser-cooling fan once the vehicle 
reaches a certain speed. The airflow 
through the condenser and radiator 


spa show where the majority of the 
displays were spas. A lot of interest 
was being shown in the spas, so out 
of curiosity I looked at the specifica- 
tions of a medium to large size spa. 
It had three motors, one 5HP and two 
3.5HP. 

This is just to run the jets. How 
much more energy is used in heating 


is much more than a fan can push 
once the vehicle is over 40-50km/h. 
This would minimise fan motor 
wear and a small energy loss. 

In a previous job as a Holden mo- 
tor mechanic, I observed this func- 
tion via a diagnostic tool. The engine 
management computer switches off 
the radiator fan at a certain speed. 
The tool indicated that the compres- 
sor clutch was still engaged, so it 
wasn’t the cycling of the compressor. 
The vehicle was a VN Commodore. 
I thought this information might be 
handy. 

Peter Harland, 

Shepparton, Vic 


the water and keeping it at a comfort- 
able temperature? The government is 
going to do away with incandescent 
lamps but how many houses are going 
to have to convert to fluorescent or LED 
lighting just to equal the energy used 
in one of these spas? 

Glen Williams, 

Heathcote, NSW. 


IDEAL Lifetime’ Warranty Meters 


Innovation you can trust 


IDEAL 


61-605 
Pocket Pro Meter 


* Measures voltage and resistance 
* Audible continuity test 
> Auto power off 

* Built-in lead storage 


61-324 

Digital Multimeter 
a True RM5 

e CAT-IV 600V 


s AS-232 Interface 
s Data Logging 


61-352/61-354 
Digital Multimeter 


e True RMS (61-354 Only) 


e AC/DC current » Capacitance 
e Frequency * Non-contact voltage detect 
e AC/DC voltage and resistance 
e Auto/manual ranging 


(1) from 


J $99.00 
TRIA 


Smartcal 


$49.00 $235.00 


IDEAL is a major USA meter supplier. The high quality meters 
are backed by a limited lifetime warranty. Safety is assured with 
industry standard CAT Ill and CAT IV ratings. Innovative features 
such as the non-contact volt detect on the 61-350 series makes 
one of these a must in your tool kit. 


TRIO Smartcal Pty Ltd 


1300 853 407 


Test Equipment: Sales, Service and Calibration 


Call now to place your order, or order online 
*Limited Lifetime warranty excludes abuse and fair wear and tear - Prices exclude GST 


BRISBANE MELBOURNE SYDNEY wywvvw.triosmartcal. com.au 


PH 1300 853 407 FAX 1300 853 409 


ADELAIDE 
SALES: sales@triosmartcal.com.au 


serviceOtriosmartcal.com.au 


SERVICE & CALIBRATION: PH 1300 134 091 
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You may not be aware of it but without going to any real 
expense, you can make major energy savings at home and 
in the office. Nor do you have to make any compromises 
in day-to-day comfort. All you have to do is be aware of 
what all your appliances actually consume and then take 
appropriate action. 


. . And save real $$$$ into the 


e are all told — increasingly 
often — to turn things off, 
use less energy, use energy 


efficient appliances. 

But it helps to understand how much 
appliances and activities use, to know 
what to concentrate on. 

To give an example, it makes no 
sense to turn off just a lamp in aroom 
where an electric heater has been left 
on. The power used by the lamp may 
be 100 watts while the heater draws 
2000 watts or mote. 


The 100W light globe 


To start, let’s pick a familiar 
energy-using object as a yard- 
stick, say the 100-watt light 
globe. 

How big a yardstick 
is 100 watts anyway? 
Let’s assume that 
a globe is on every 
night for six hours. That’s 
about 2200 hours a year. 

So to work out the amount of en- 
ergy used over that year, all we have 


“a 
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to do is multiply hours by watts to get 
the energy in a unit called watt-hours: 
2200 x 100 = 220,000 watt-hours. 

To make it more manageable, we 
divide that figure by one thousand to 
get 220 kilowatt-hours, abbreviated to 
220kWh. 

To many people, a number like 
220kWh doesn’t mean much — so 
let’s convert itinto something famil- 
iar— say litres of 
petrol — energy | / 
equivalent. 4 


Sa” 


an 


A litre of petrol contains about 
10kWh of energy. A kWh is 3,600,000 
watt-seconds which is 3.6 megajoules 
(3.6MJ; a joule is a watt-second). 

An unfortunate consequence of the 
laws of thermodynamics is that the 
process of producing electricity by 
burning fuels is not very efficient. 

The best that can be achieved by 
burning brown coal to generate elec- 
tricity {as is done in Victoria) is 25%. 
So four times as much energy is used to 
deliver what ultimately comes through 
your electricity meter box and power 
points. 

So 4 x 220kWh of fuel to pro- 
duce that electricity = 880kWh. 
Translated into litres of petrol 


oes. that comes out to 880/10 = 88 


litres — enough for the average 
ms» car to drive 880km or from Mel- 
bourne to Sydney. Surprising 
isn’t it? That’s just to run one 
100W light globe each night 
for a year. 
Black coal electricity generation is 
more efficient ~ about 30%. So the 
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Part 1 
by Peter Seligman, PhD 


figures for other states are 660kWh and 
66 litres, etc. A seemingly insignificant 
light globe used every day goes through 
a lot of fuel (and energy) over a year. 

Another way of looking at this is 
the amount of carbon dioxide (CO3) 
that is produced to run the light globe 
compared to the COz produced by a 
car being driven a certain distance. 
Because coal produces more CO, for 
the same energy than liquid fuels, the 
equivalent distance for the light globe 
is over a 1000km. 


Ready for another surprise? 


You turn on the taps and jump into 
the shower. I won’t go into the issue 
of how long you might stay in there 
but let’s look at how many light-globe 
equivalents of power is used while the 
shower is running. 

If we are talking about an electric 
hot water service, these are generally 
heated at night over a period of about 
six hours — well, slightly less because 
they build in a safety factor to take into 
account very cold weather — let's say 
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five hours. 

The normal heating element in an 
electric hot water service is about 
4800 watts (4.8kW), Translating that 
into 100W units — that's 4800/100 = 
48 light globes. Now let's look at how 
quickly that water could be used. How 
long would it take to drain your hot 
water service if you just showered on 
until it ran out? About one hour? 

OK, so that means you can drain 
it five times faster than re-heat it. So 
while that hot water tap is on, the 
energy going down the drain, is the 
equivalent of — wait for it — 5 x 48 = 
240 light globes! 

I suspect many people, if they could 
see the 240 globes shining while they 
were showering, might take much 
shorter showers. 


Common myths 

Now let's get onto some common 
myths and misconceptions. 

Myth 1: how many of us have 
heard that fluorescent lights are very 
efficient? 


_ It is certainly true that fluorescent 
lights are much more efficient than 
incandescent lights. Here the main 
problem is the sheer numbers of lights 
installed. A typical 1 to 2-person office 
may have four twin tube fittings. 

PU let you in on another secret. 
The tubes may be rated at 36W but 
the complete fitting (which includes 
a transformer-like object called the 
ballast) uses closer to 50W. In a twin 
tube fitting, that’s about 100W so the 
office comes to four incandescent light 
globes. 

I was amused the other day when a 
friend was leaving his office. He turned 
off the 50W desk lamp (to save energy 
— “well, it felt hot!”) and left on 400W of 
fluorescent lamps (because they hardly 
use any energy — you don’t feel the heat 
from those, unless you are up close). 

Myth 2: have you heard that it takes 
more energy to switch lights on and off 
than leave them on? This is a popular 
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Here's a typical 2-tube ie Ps 
fluoro fitting as installed 222 oe 
quite literally in their See 
millions. These are rather 
wasteful of power due in 
part to their “leakage” of 
light but mainly due to their 
diffusers (as shown in the 


inset at right). 


one because it is so convenient to 
believe. 

But it isn’t true. Its origin can be 
traced to a time when fluorescent 
tubes were new, expensive and their 
life was shortened by frequent switch- 
ing. But in terms of energy — an hour 
switched off is an hour’s worth of 
energy saved, 

And it doesn’t use even a little bit 
more when you switch it on again. To- 
day’s tubes last for tens of thousands of 
hours whether you switch them or not 
and they cost about $3. The rationale 
for leaving them switched on has long 
passed — if it ever existed. 

This myth was recently thoroughly 
debunked on the American “Myth 
Busters” show on SBS. If you are to 
leave the room for more than 10 min- 
utes, turn the lights off. 

Here’s another tidbit of informa- 
tion: in an air-conditioned building, 
it takes 30W of air-conditioner power 
to extract every 100W of heat gener- 
ated (by the lights or anything else). 
So a 100W fitting effectively uses 
about 130W once you take air-condi- 
tioning into account. 

You might have the impression from 
what I have said that fluorescent light 
tubes are very inefficient. Not at all! 
They are amongst the most efficient 
means of lighting — in fact they are 
more efficient than compact fluores- 
cent lights (CFLs). 

The problem is the way they are 
used and over-used. A single unen- 
cumbered tube can adequately light a 
kitchen-sized room or office. Recessed 
lights with diffusers waste a lot of the 
light. Newer fittings with reflectors 
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— where it is wanted! 


and no diffusers are much better. 

Finally, you will be surprised when 
you change older tubes for the new 
Tri-phosphor types. Their light output 
is so much higher that you can omit 
one-third of the tubes and still get the 
same light level. 


12V halogens are huge 
power wasters 


Let’s now look at low-voltage down- 
lights, ie, 12V halogens. Whoever 
thought that these were a good idea? 

Not only do they only light a small 
area, they use lots of power. Because 
of the 240VAC to 12VAC step-down 
transformer, each downlight, rated at 
50W, actually uses about 60W. 

Many consumers believe low volt- 
age means low energy — in fact, you 
often see adverts implying this. And 
if you ask any salesman in a lighting 
store, well... 

But nothing could 
be further from the 
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You don’t see this type of 
fluoro fitting much but it is 
generally much more efficient 
than the diffused type at left. 
The vertical reflectors are 
shown close-up at right. In 
this case they are bright, shiny 
metal but some types are 
plastic. These ensure as much 
light as possible goes down 


halogen has just been announced 
(see p15). 


CFLs? 


As far as CFLs are concerned, see 
the comprehensive article in the April 
2007 issue. In general they cannot be 
regarded as direct replacements for 
12V halogens. 

However, there are now compact 
fluorescent replacements which only 
use about 11W. Don't get fooled by 
the ads, the 9W watt ones are not as 
bright. I have tried 18-watt incandes- 
cent replacements which seem to be 
quite satisfactory for spot or feature 
lighting. 


Computers, too! 


Desktop computers are another 
power hog. How many of us have a 
desktop computer churning away all 
day and maybe all night, too. These 


truth, 

The main prob- 
lem with these 
lights, apart from 
their inherent in- 
efficiency, is that 
too many must be 
installed to get ad- 
equate lighting. It 
is not uncommon to 
find six or more in 
a kitchen — another 
400W. 

But there is light 
on the horizon: a 
LED with higher 
output than a 50W 


120 
100 


Laptop computer power consumption over one day 


hour 


Here’s a sobering graph: laptop power consumption 
versus that of the average desktop! With the perform- 
ance of today’s laptops, which would you go for? 
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This entertainment unit has 10 
different devices all consuming 
standby power day in, day out 
— from the TV itself to a satellite 
TV receiver, digital set-top 

box, DVD and CD players, DVR 
and even a couple of VCRs 
(count the remotes!). The total 
is revealed as a whopping 55W 
by the SILICON CHIP Energy 


2004). That's 1.3kWh per day or + Ets 
481kWh per year. 


typically use about 120-160W — some 
significantly more — although this 
drops to about half if the monitor 
switches to standby. 

Nevertheless, on average it may be 
about 100W for eight hours per day 
or more. Think in terms of that Mel- 
bourne to Sydney trip each year. 

The good news is that laptop com- 
puters use only about 25W — and even 
less on standby (my laptop uses a 
remarkably low half a watt of mains 
power on standby). 

LCD monitors also use less power 
than CRT monitors — about 20W. 

The only reason to leave a computer 
on continuously is if it is very close 
to the coast. A cooling computer (after 
you turn it off) is bound to condense 
the moist, salt-laden air which the fan 
has drawn in — with usually disastrous 
results in just a few months. 


Standby power - 
the “hidden” energy gobbler 


You should be aware that many 
appliances and electronic devices, 
particularly those in the entertainment 
area, use power all the time — even 
when they are “switched off”. Of 
course, they are not actually “off”. 

This “standby power” is largely 
unnecessary. Until recently, designers 
didn’t give this aspect much attention. 
The result is that many modern appli- 
ances can use more energy on standby 
than doing their job, because they are 
left permanently on. 
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As an example, consider a typical 
new washing machine with elec- 
tronic controls rather than a simple 
mechanical timer. On standby, when 
itis doing absolutely nothing, it uses 
about 5W or 120 watt-hours per day. 
The machine uses about 50 watt-hours 
(not counting the energy to heat the 
water, which is less common these 
days with “cold water” detergents) to 
do a load of washing. Its direct drive 
motor is superbly efficient but for the 
rest of the day it uses 120 watt-hours 
doing nothing! 

The solution: simply turn it off at 
the power point. 

It is the sheer numbers of these 
appliances which is the problem. We 
have microwave ovens, TVs, VCRs, 
DVD players, sound systems, al! with 
their individual clocks and displays. A 
typical household might have 10 such 
units. So unless an appliance actually 
has time setting functions you need to 
program — switch it off at the wall. Is 
there really any need for the TV to sit 
there all day and night just waiting for 
you to press the remote control? 

(Editor’s note: some home theatre 
and other entertainment equipment 
cannot be turned off or you will lose 
all your preferred settings — another 
case of bad design). 

Here’s another example along those 
lines. My son recently installed anew 
split-system air-conditioner. It’s a 
5-star rated system but here’s the sur- 
prise. This air-conditioner draws 10W 


on standby. Let’s do the calculations: 
10W for 24 hours a day, 365 days a 
year comes to 88kWh per year. 

Now let’s work out the likely usage 
when it is running. In Melbourne, 
there are perhaps 20 hot days a year, 
when it would be used for eight hours 
and for those eight hours it would run 
nearly flat out. 

That’s a crude assumption but it 
will serve as an illustration. Running 
flat out, it draws 550W. At eight hours 
for 20 days, its air-conditioning energy 
consumption comes to 88kWh per 
year! So this 5-star rated appliance 
uses as much energy on standby, as 
when it is doing its job. That’s just 
crazy. 

What to do? Get a switch installed 
so you can just turn if off completely 
for most of the time. 

And do you really need all those 
devices with digital clocks, showing 
the same time in every room (and 
sometimes two or three per room!), 
all chewing up “standby power” 24 
hours a day? 


Solar energy? Umm, well... 


Finally, let's get onto solar. Why 
don't we just go solar? This is excellent 
for water heating. You won't have to 
think about 240 light globes, just about 
wasting water. 

Actually, water isn't just water. 
There is a substantial energy cost in 
delivering water to consumers. Think 
about the infrastructure cost (and 
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energy input) to build and run dams, 
pipes, pumping stations, water treat- 
ment (filtering & chlorination), then 
sewage pumping and treatment. 

But solar for electricity? Well let’s do 
the sums. It costs about $10 to provide 
a watt from a solar panel in brilliant 
sunshine, when the sun is shining 
straight onto the panel. Panels are sold 
by this “peak” power. 

However, you have to take into 
account the varying sun angle, night- 
time and the weather. For Melbourne 
or Sydney you would find that aver- 
age power is about one seventh of the 
peak power. That’s right, one seventh. 
They don’t tell you that in the glossy 
brochures. 

So an average 
about $70. 

Then there are the frames, the in- 
stallation cost, wiring, etc. Generally 
that doubles the cost again. In some 
states the government will pick up a 
proportion of the cost. 

But think of it this way: how much 
does it cost to save a watt? 

Changing an incandescent globe to a 
compact fluorescent saves on average 
usage (80 watt saving for say 6 hours 
out of 24) about 20W. 


LLLE 
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solar” watt costs 
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Cost to make the change? About 
$7. Replace 10 times over 20 years 
— say $70. 

Cost of a solar system to provide an 
average of 20W? Wait for it: $20 x 70 = 
$1400. Or if the government is paying 
half, about $700. 

In this example, it costs10 times as 
much to provide the power as it costs 
to save it in the first place! 


Huge potential for saving 


I hope I haven’t depressed you too 
much but there is good news! The 
potential for saving energy really is 
huge — if you just understand where 
it is all going. 

I was sitting with my colleagues 
having Friday afternoon drinks in our 
lunch room when I thought about how 
to present these ideas to them. I counted 
the double fluoro fittings. Six hundred 
watts to light a room which has large 
windows right across one wall. 

“Look at these lights” I said. 
“There’s no need for them to be on at 
all”. “Look at those spotlights — light- 
ing the floor behind the desk — when 
would they ever be useful?” 

They looked at me askance, as if I 
had suggested that missing dinner was 
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a good energy saving measure. 

Were these the same colleagues who 
asked me if I had seen the Al Gore 
movie? (I hadn’t). 

But why would anybody who was 
troubled by the Al Gore message think 
that even these trivial “sacrifices” 
were asking too much? 

I didn’t even get to point out that 
we had a total of 6000W of lighting 
switched on. You see the office only 
has three switches, which are not 
zoned in any sensible way — so we 
were lighting the whole office while 
we were using only one room! 

A couple of hours ofan electrician's 
time fitting new switches could cut 
this significantly. As it is now, say 10 
hours per day (it’s probably more) x 
five days a week (often six!) x 52 weeks 
x 6000W ... 15.6MWh! 

How many times did you say you 
wanted to drive from Melbourne to 
Sydney and return each year? Want to 
detour via Perth and Darwin as well? 


In the next part of this article, we will 
investigate how to make big savings in 
water heating and space heating. 
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chguard% You DESERVE To FEEL SAFE SECURE 8: PROTECTED! 
Professional Surveillance Pack 


SHOPLIFTING VANDALISM 
EMPLOYEE THEFT +CRIMINAL ACTIVITY 
HARRASSMENT PROBLEMS AT HOME 


INSURANCE FRAUD + CUSTOMER DISPUTES 


Watch Over the Internet 
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Digital Video Recorder withi4 Security AA 
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Elsewhere in this issue (and indeed previous issues of SILICON CHIP) 
we rail against the huge energy wastage of all-too-popular halogen 
downlights). Perhaps their days are numbered ... 


ust over 12 months ago (June 2006), we brought you 

news of a (then!) super-bright LED whose brightness 

exceeded that of a 20W halogen. With rapid advance- 

ments in the LED field, the next brightness hurdle —that 
of the 50W halogen — has been jumped. 

Osram has developed a light-emitting diode (LED) spot- 
light that achieves an output of more than 1000 lumens. 
That’s brighter than a 50W halogen lamp, making the device 
suitable for a broad range of general lighting applications. 
The Ostar Lighting LED, scheduled for release within 
months, can provide sufficient light for a desk from a height 
of two metres, for example. Its small size also enables the 
creation of completely new lamp shapes. 

A lumen (Im) is the unit of measurement for the amount 
of light emitted by a light source. A typical 60W light bulb 
emits 7301m, while a 50W halogen lamp has an output of 
approximately 9001m. To achieve the 1000lm output ofthe 
tiny Ostar Lighting LED, Siemens’ Osram subsidiary man- 
aged to integrate six high-performance LED lighting chips 
into the unit’s small housing. Each chip has an area of only 
one square millimetre, which makes for very concentrated 
overall luminosity. 

Different types of LEDs are used today in various areas, 
for example as background lighting in cell phone displays, 
as well as in car turn-signal lights, brake lights and daytime 
running lights. They’re also rapidly replacing incandescent 
bulbs in traffic control lights. The benefits are obvious. 
The LEDs are extremely small and consume little energy 
because they efficiently convert electricity into light. 

The Ostar Lighting LED, for example, produces 75 lu- 
mens per watt at a current of 350mA. By comparison, a 
standard incandescent lamp, at around 12-15 lumens per 
watt, converts only a fraction of the electricity supplied 
into light. The rest is lost as heat. Halogen downlights are 
marginally better at about 18-25 lumens per watt. An even 
better idea of the efficiency of the Ostar LED is that its 12V, 
50W halogen competitor requires a 4A supply. 

In addition, LED lamps last around 10 times longer than 
halogen lamps and 50 times longer than incandescent 
lamps, thereby helping to significantly reduce maintenance 
costs. They contain no lead or mercury, which makes them 
very environmentally friendly. 

Until now, LEDs have been unsuited for room lighting 
because they weren’t bright enough. The Ostar Lighting 
LED marks a big step forward — we could soon see lots of 
LEDs in home lighting. 


siliconchip.com.au 


Osram has developed a LED spotlight that achieves an 
output of more than 1000 lumens for the first time. That's 
brighter than a 50W halogen lamp but without the heat, 
thereby making the device suitable for a broad range of 
general lighting applications. The Ostar Lighting LED will 
be launched on the market this year. 


Osram has already supplied a Migros supermarket in 
the Swiss canton of St. Gallen with 18,000 Golden Dragon 
LEDs, which have a lower output than the Ostar Lighting 
units. 

These LEDs emit neither UV rays nor heat, which means 
they have virtually no negative impact on delicate grocery 
items such as milk, meat, fruit and vegetables. SC 
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"Watchguard "Fu Pro Video 
Catch "em In the act! 


It seems these days it’s not enough to protect your property — if the b*****s 
want it enough, they’ll go to extraordinary lengths to steal it. What you 
need is the evidence to help catch them - and this could just do it for you! 


he idea of recording intruders 
T: not exactly new — it’s been 

around even before Adam 
bought Eve their first Betamax VCR. 

In recent times, VCRs have been 
replaced by DVRs, or Digital Video Re- 
corders. The difference is that ina DVR, 
the image is recorded directly to a hard 
disk instead of going onto tape. 

The main advantage of this is that re- 
cording times can be very long indeed, 
limited only by the size of the hard disk 
drive (and these days, that’s huge!). 

DVRs also aren’t exactly the latest 
kid on the block — they’ve been around 
for a few years now. 

But this “Watchguard” DVR4ENT- 
PAGK system, submitted to us for 
evaluation from RhinoCo Technology, 
seemed to us to be the ideal security 
solution for two reasons: the quality of 
the images (how often have you seen 
almost unrecognisable CCTV images of 
crooks on TV?) but more importantly, 
everything comes in the box. 

When we say everything, we mean 
it: the 4-channel DVR (more on this in 


a moment) with 80GB hard disk drive. 
It also has four day/night weatherproot 
colour cameras (two with 15m range 
and two with 30m), two switch-mode 
power supplies (one for the DVR and 
one to power the cameras), four camera 
connection cables (2x 10m, 1x 20m 
and 1x 30m) a power split cable (al- 
lows all four cameras to run from one 
supply), a monitor connection cable, a 
network connection cable (more on this 
shortly, too!), a quick installation guide 
and a CD containing not only a more 
comprehensive instruction manual 
but the software you'll need to drive 
the system, 

About the only thing that isn’t sup- 
plied is the video monitor - this can be 
a purpose-designed monitor or can be 
any TV with video inputs (as are about 
101% of TVs on the market today). 


The DVR 


This, as we mentioned before, is 
4-channel — that is, it is capable of 
recording all four camera inputs at 
once. It records with advanced MPEG4 


Compression which not only gives high 
quality images but more importantly, 
small file sizes. At first glance, the 
control panel looks quite complex but 
after a few minutes it will be as easy to 
use as your home video. 

The video is capable of a number of 
modes of operation — manual, timed 
and also “intelligent motion” recording 
triggered by movement across one of 
the camera’s fields of vision. 

Once a recording is made, it can be 
searched and then viewed in slow mo- 
tion and frame-by-frame. 

The DVR can also be connected to an 
IP-based network or to the internet for 
remote operation/viewing. 

This involves setting an IP address, 
configuring port forwarding and then 
running the appropriate (supplied) 
viewing software. 

Watchguard warn that this should 
be done by someone with networking/ 
internet experience. 

As supplied, the DVR is set for “CIF 
best quality”, at three frames per second 
per camera, at a resolution of 352 x 288 


sas 


Everything you need is in the box — the digital video recorder, four cameras, camera mounts, two power supplies, all the 
cabling, instructions (both printed quick guide and full on disc) and the software you need to use the system on the ‘net. 
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pixels. This will give around four weeks 
of recording time. Using Video Motion 
Detection will obviously extend this. 
If you want higher resolution/more 
frames, you can set it to record up to 
6.25 frames per second per camera in 
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PCB estan. simulation & | 
CAD/ CAM in one complete 
package for your pc. 
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Circuit Wizard S 15202 


Circuit Wizard P = 5300 


Astra aad 555Electronics 
=A McLaren Vale, SA 5171 
Tel (08) 8323 8442 
email: bwigley@senet.com.all 


www.555electronics.com.au 


siliconchip.com.au 


7 me EN 


sion: sal Y oT 


ecurily a sas 


frame mode, 720 x 576 pixels, high 
resolution (MJPEG compression), You 
also have the option of continuous 
video at 25 frames per second in CIF 
mode (real time), MPEG4 compression, 
352 x 288 pixels. 
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30000 stock Products On-Line 


Semicondutors, Capacitors, Inductors, Relays, Switches 
Test Eguipment, Tools, Fans, Computer Components, 
Power Supplies, Resistors, Plugs & sockets, Leads, 
Hardware, Opto Electronics, Fuses, Pots, Batteries, 
Terminals, Transformers, Fuses, Clips, Cables, etc. 


Web Address: www.rockby.com.au 


Add Stock Code #34141 to your on-line order 
and receive a 10% discount on all items 
(Except for items that are on special at the time, offer ends 31 July 07) 


For a Free Monthly p-date Pleas 
Rockby Electronics Pty Ltd “ene oos 820 821 


Showroom & Pick-up Orders: 
54-56 Renver Rd. Clayton 


Ph: (03) 9562-8559 Fax: (03) 9562-8772 
Email: salesdept@rockby.com.au 


Review by 
Ross Tester 


The cameras 


Two long range and two short range 
colour cameras are supplied. All are 
weatherproof so can be used indoors or 
out. They use high quality CCD sensors 
(not CMOS) and all have infrared LEDs 
for illumination in total darkness (B&W 
mode). The long-range (30m) cameras 
have 24 LEDs while the 15m versions 
have 12 I-R LEDs. Both offer 420 lines 
vertical resolution, 520 x 582 pixels. 

The long-range models also include 
an adjustable sunshield (or bright light 
shield). 


The verdict 


Given that everything you need is 
supplied and also given its internet 
capability, this appears to be an ideal 
system for business or the home. 

Recommended retail price of the 
system is $1196 — available from Dick 
Smith Electronics or call 02 4577 4708 
or visit www.watchguardalarms.com. 


SC 


ABN# 3991 7350 807 
Mail Orders To: 
P.O Box 1189 Huntingdale 


Victoria 3166 
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VELCRO 


Stick On 


NCHMARK 


a fie month's special — 


Save 36%! 


DPDT 12V DC 

Heavy duty 12V coil Double 
Pole Double Throw (double 
changeover switching 

contacts) relay. P 8014 

Full details online at: www.dse.com.au 


SR98 


COTS ROA special - 


Save 38%! 


FUJITSU 

Miniature SPDT PCB 
Mounting Relays: . 

Fujitsu single contact changeover 
miniature PCB mouñting relaja 

P 8005 5V de D 

P 8007-12V de 

Full specifications online at: 
www.dse:com.ay - ` 


CIID 


Stick-On Pieces 

Genuine Velcro brand tape “hook 
and loop” segments that provide a 
non-permanent way of securing an 
object to a flat, clean surface. 25 
x 50mm in size, with 6pcs each of 
Hook and Loop fastener surfaces 
with adhesive backing. Can be 
re-used with reduced adhesive 
effectiveness. Black colour. N 1454 
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July 
2007 


SPDT 8V - 12V DC 

Popular “sugar cube” size 8-12V 
DC Single Pole Double Throw 
(single contact changeover) 
hobby relay. P 8008 


Full details online at: www.dse.com.au 


S978 
"Save 30%! 


This month only 


p 27%! 


Normally $17.99 
Special for this month only 


120-Piece Automotive Blade Fuse Pack 
Never run out of automotive blade fuses in 
your car again] 120-piece blade fuses in a Ss 
handy, robust plastic case at a value pricel 

The pack includes 15pes each of ay 
5A, 7.5A, 104, 15A, 20A, 25A and - 
30A fuses, P 7987 


5 | 
digitor 
450-Piece Ratchet 
Crimper Kit 
This 450pc Terminal Kit 
includes a very solidly built 
professional ratchet crimper 
and 18 different styles of 
quality terminals in a handy 
component case. Terminal 
types include Ring, Fork, Butt, 
and Tab styles. H 5062 
See www.dse.com.au for a complete 
list of the included terminals. 


available through www.dse.com.au 
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18V Heavy Duty Cordless Drill S 
Dual speed gearbox, electronic 

speed control with brake, thr 
mains-powered fast charger, 
18V NiCd battery pack. 25 
torque settings plus strong 
carry case. T 4869 


PGR Quality 
$2 Alloy 


el 


DIC MITH 


24V Extra Heavy Duty 
Cordless Hammer Drill 
Cordless hammer drill with 
powerful Mabuchi brand 
motor, dual speed gearbox, 
90min mains-powered fast 
charger, 24V 1.3A/h NiCd 
battery pack, front handle 
and rugged carry case. T 4875 


DIC MITH 


Bench Style Function Generator 


A multi-purpose, highly reliable and low-cost 3MHz sweep 
function generator, While being easy to use, it also makes an 
ideal instrument for electronics, education, production, and 
research and development laboratories. Includes 6 output 


waveforms, a pulse and sweep generator. Q 1826 


SPECIFICATIONS 

Frequency: 0.5Hz-3MHz (2,.5MHz for Ramp and Pulse) in six stops 

Output waveform; Sine, Square, Triangle, Positive Pulse and Nega 
Main output impedance: 50 ohms 

Max output: No load 20V p-p; 50 ohms load 10V p-p 

Min output? No Load 0.1V p-p; 50 Ohms load 0.05V p-p 

Other outputs: Synchronous, sweep synchronous 


$ 
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Stainless Steel Pocket Workshop Pliers 8-Piece Security Torx Key Set 
Handy around the house or outdoors, untolds Made from super-hard $2-grade steel alloy. Sizes 
into pliers, provides knife, screwdriver, file, bottle include T5, 16, 17, 18, T9, T10, T15 and 120. The T1 
opener and other blades. Clips to your belt. keys are labelled with their sizes, and supplied in 
T 3309 a folding plastic retainer for easier storage and 


ue access. T 3547 S j 60 


Promotion from 27/06/07 to 24/07/07 
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2 Alloy 
- DICKE'SMITH 


| 4-Piece Security 
Torx Wrench Set 

High quality super-hard 

grade steel alloy 

shafts with comfortable 

coated handles. Security 

Torx style ends, sizes 

0, T15, T20, T25. 

: T6339 
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Great savings 


Pasa y aa 
Keep your 


loved ones safe! 
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Smoke Alarm Twin Pack 
Legislation is now in place: to make 
smoke alarms compulsory‘in most 

states. As of the 1st July 2007 it 

will also be compulsory to have a Ee ig, 
smoke alarm installed in all . S ! 

hómes in Queensland, y 3 | 
Features; Loud 85dB alarm; ye 
test button, Jow battery - 
waming alarm. L 5643 


————— 
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IDC Punch-Down Tool 

A lightweight and easy-to-use wire 
pressing tool with sturdy handle for 
IDC connections. Terminates shielded 
or unshielded twisted pair cables to 
KRONE or 110 or 66 wiring block 
connections. T 3634 


E en (wre eee 
Limit 2pcs 


per customer 


Versa Strip Board 
Continuous pre-drilled 
coated copper stripping 
on a high-grade insulator. 
It’s similar to the old 
English Veroboard. 
76mm x 88mm, 
with 2.54mm 
hole spacing. 

H 5614 


flux-cored 60/40 (tin/lead) 
solder suitable for most 
projects and repair work. 
0.8mm size, 100g roll. 
N 2628 
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Super Hot Price ` 


— limit 1 per customer 


Solder 0.8mm 100g Roll 


General-purpose electronics-grade 


$185 


“BONUS 


2 cans of Weller Butane Gas 
valued at 519.98 


iroda. 


PRO-50K Solderpro Kit 
Cordless, quick ignition, butane 
powered soldering iron kit, 
includes Imm soldering tip. Hot 
knife, “heat blower’ and blow 
torch tips plus solder and a tip 
cleaning sponge, all stored ina 
handy carry case. T 1103GAS2 


DSE 


40pc Hobby Rotary Tool Kit 
This 130W high-speed mains-powered 
rotary tool is a multi purpose unit that 
is able to cut, drill, polish, grind, sand 
and engrave. Includes storage case, 
pencil grip extension shaft, collets, 
grinding, engraving, sanding, drilling 
and buffing attachments. Variable 
speed, approx 8,000 to 30,000rpm. 

T 4823 


| $2999 


Economy Pencil Blowtorch 

Great for heatshrink tubing, silver solder, 
gold, silver, brazing or głass work. 
Strong metal body, adjustable flame size, 
fits easily in your pocket 

and is powered by S 

butane gas 99 
(not included). 

T 1380 


Products also available through www.dse.com.au 


Kit clearance time 


VIPER-MICROBRIC Robotic System 
Build the Viper by following the instructions 
or create your own design and program him 
to behave the way you want! The system is 
completely solderless, requiring nothing 
more than a screwdriver to assemble. K 1800 
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LED Voltmeter: pS 
Three LEDs show if battery voltage is low, . 
correct or high. Supplied with:a small PCB, 
status LEDs and components. K 4205 


$098 


LOW PRICE! 


RFID Security Kit 

Requires no physical contact, no 
batteries needed, based on Radio 
Frequency Identity technology. 
Includes card FOB and key FOB. 
K 7215 


$ 98 


Siren Generator Kit 

At the flick of a switch sound either 
police, ambulance or fire engine sirens 
or With a slight alteration, yee can also 


get it to emit the sound of a 


machine-gun firing. K 5514 


5998 


IN-STORE NOW: 


Silicon Chip 
Magazine 


Get your copy every 
month from your local 


Dick Smith Electronics store. 
B 5020 
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Digital Tachometer Kit 
With a four-digit display this 
tachometer works with ignition SA ass 
systems on 4-, 6- and 8-cylinder 

motors. Supplied with all 
components and PCBs. 


Power source required: 
12V battery. K 3241 
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HALF PRICE! 


Digital 
Clock 
Timer 


Digital Clock Timer Kit 
This low voltage Digital Clock Timer Kit has been 
designed around a clock module as used in some 
commercially available mains timers. 
The module then becomes the 
heart of the timer giving the user S 
the flexibility to program the 
unit with ease. Its output 

á 


controls a relay which in 
turn can be used in various 


switching applications. K 358 Terms and conditions: Offers start 27/06/07 and end 24/07/07 or while stocks last. No rainchecks. No layby 


Offers may not be available in some reseller or franchise stores 
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Pocket Infrared 
Thermometer 

with Laser Marker 

Measure surface temperatures 
remotely. Just point the built-in 
laser pointer at the desired 
object, push the measure button 
and read the large LCD screen. 
Auto power off after 8 seconds. 
Temperature range: -20°C to 270°C. 
Supplied with 2 x AAA batteries 
and detailed instructions. Q 1371 
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Zippy Boxes 


Black Plastic Zippy Boxes 

Made from high impact black ABS plastic, these AEE AN, moulded Zippy 
Boxes use a new design which provides a better finish while stil! retaining 
the best features of our previous Zippy Box. Each bor is supplied with a 
plastic lid, 4 screws and 4 screw covers for a professional finish. internally, 
deep retaining ribs allaw many PCBs to be held in dE without screws. 
Sizes: ee” "Be! 

Cat H 5005 : 54.0mm (W) x 83.0mm (1) x 30.0mm (H) $1.86 ea ~. - from 

Cat H 5003 : 130.0mm w) x 6.0mm (L) x 44.0mm (H) $2.61 ea S 86 
Cat H 5001 : 157.8mm (W) x 95.5mm (L) x 53.0mm (H) $2.98 ea 

Cat H 5002 : 197.4mm (W) x 113.0mm (0) x 63.0mm (H) $4.48 ea 
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Analogue Sound Level Meter 
Ideal for setting up home theatre 
systems, or monitoring of noisy parties 
or workplaces. Covers 50 to 126dB 
SPL in 7 ranges, with a large meter, 

A and C weighting, plus fast/slow 
response selection. Accuracy of +/- 
2dB at 114db SPL. Connectable to 
other equipment. Includes carry case. 
Requires 9V battery. Q 1461 
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Metal Rack Style Case 
Quality black instrument case for those larger power supply or amplifier 
projects, in the style of the historic Rack case. Supplied flat-packed and 
can be assembled in minutes. Heavy gauge black anodised 3mm thick 
aluminium front panel, with coated steel top, bottom and side panels. 
The top and bottom panels are slotted for improved airflow. 

Includes internal horizontal aluminium S 99 
divider plate, case construction hardware, 

rubber feet, and front panel handles. 
Case size : 426 x 140 x 245mm (WxHxD). 
Front panel size : approx 480 x 150mm. 
H 2481 


Stainless Steel Digital Calipers 
These stainless steel digital calipers 
feature a 4-digit LCD screen, internal 
and external measuring jaw, depth 
measuring blade, mm and inch 
measurements, and zero setting. 
Supplied in a foam lined carry case 
with a battery and detailed instructions. 
© 1382 


Products also available through www.dse.com.au 
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Tyre Valve Light 

Bé seen, be safe! Super bright 
LEDs that screw onto pushbike 
tyre valves or similar to provide 
a degree of added safety when 
riding after dark. Automatically 
turns on at night. Supplied 

2 to a pack. Batteriesincluded. 
Red P 8700 $7.98 SAVE $5.20 
White P 8704 $8.98 SAVE $6 
Multicolour P 8705 $8.98 SAVE $6 


3mm High Brightness 

White Super LED 

3mm clear round lens with white light 
emission and 30 degree viewing angle. 
1500mcd luminous intensity. Z 3800 


LAS. 


This month 


Tnis mo 


“Save 30%! 


Normally $1.95/m for quality 


heavy Cut ~ 


25 Drawer Parts Cabinet 
Professional Microphone Cable Store all your components, hardware, 
Very heavy insulation and double cotton fishing tackle and 1001 other items in 


strengtheners make this rugged twin these neat translucent plastic drawers. 
The cabinet, measuring 120mm x 


conductor microphone cable ideal = 
for PA systems and professional E: 300mm x 225mm (L.W.H) can be wall 


sound installations. Priced per mounted, Components/accessories 
metre. W 2035 shown are not included. H 4587 
Available in-store or through our direct sales department. 


Available in-store or through our 


Direct Sales Division 


Phone: 1300 366 644 (Local call charge) 
Fax: (02) 9642 9155 
Mail: DICK SMITH ELECTRONICS 16:Piace Servicing Taal Sita 
Direct Sales Reply Paid 500, zippered carry case. Includes a PLCC : 5909 99 
PO Box 500, Regents Park DC NSW 2143 eE nd 


(No stamp required) philips sae E insulated tweezers 
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NE-CALEIING betro Project VO Buia 


We have been wanting to produce this Nixie Clock 
project for a long time and now it has finally come to 
fruition. It has the warm, fascinating glow of Nixie tubes 
with their hypnotic counting action, mixed with a cool 
blue glow from a high-brightness LED from underneath 
each tube. It makes an eye-catching display, both during 
the day and at night. 


Pt.1: Design by DAVID WHITBY 
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Two different cases will be available - either a see-through 
Perspex case as shown at left or a white powder-coated diecast 
aluminium case as shown above. By the way, the photos really 


don’t do the brightly glowing Nixie & LED displays justice. 


F YOU DO A GOOGLE search for 

“Nixie Clock” you will immediately 
find over 200,000 results. Many of 
these refer to actual Nixie clock de- 
signs or clocks that enthusiasts have 
built. Some are quite eye-catching, 
some are downright ugly and some 
are truly weird. We feel quite safe in 
stating that none looks as good or is as 
well-designed as the Nixie Clock we 
are presenting here. 

Not only does it function as a classic 
6-digit 12-hour clock, with hours, min- 
utes and seconds display, it also uses 
blue LEDs to throw light up through 
the Nixies — a neat juxtaposition of the 
nostalgic warm neon discharge with 
the cool blue present. It keeps accurate 
time with crystal control] and the retro 
“Nixie” tubes with their moving and 
glowing individual numbers give it the 
atmosphere of an earlier techno age. 


What is a Nixie? 

A Nixie is, or was, one of the first 
numeric displays. It has 10 indi- 
vidual electrodes, from 0-9, placed 
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one behind another. Each electrode 
is lit with a neon discharge to display 
a particular number. Before Nixies, 
alphanumerical displays were mainly 
electromechanical indicators or in- 
candescent filament devices which 
the compact, silent and reliable Nixie 
soon outshone. 

The Nixie was invented by the 
Haydu brothers in the USA in 1952 
who later sold the design to Burroughs 
Business Machines. It appeared in vast 
numbers in the late fifties and sixties 
as the display of choice for calcula- 
tors and other business machines, 
various kinds of test equipment and 
early computers. They displayed the 
trading information at the New York 
Stock Exchange and showed crucial 
data in those epic control rooms dur- 
ing the space race. 

The Nixie name came from an 
original prototype drawing which was 
entitled “NIX 1” meaning Numerical 
Indicator eXperimental 1. The name 
stuck and has been used ever since. 
Nixies were made in a vast range of 
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different shapes, sizes and colours and 
tubes with many different symbols 
apart from numbers were manufac- 
tured. 

From the early 1970s, they were 
rapidly displaced by 7-segment LED 
and vacuum fluorescent displays, and 
ultimately by liquid crystal displays 
(LCDs). Funnily enough, today’s plasma 
displays can be regarded as an evolu- 
tion from Nixies — they are both gas 
discharge displays. 

Nixie tubes have not been manufac- 
tured for many years and are becoming 
rarer and more expensive, so if you 
want a lasting and useful piece of retro 
technology, now is definitely the right 
time to build a Nixie clock. 


Circuit description 


Now let’s take a look at the circuit 
— see Fig.1. Big, isn’t it? But this is 
relatively low-tech stuff with not a 
microprocessor in sight. 

As shown, there are six Nixies, with 
their cathodes each driven by a high- 
voltage transistor, 44 transistors in all. 
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Fig.1: the circuit uses six Nixie tubes, each driven by a 4017 decade counter via high-voltage transistors. Switchmode 
controller IC9 and its associated parts provide the high-voltage (200-220V) DC supply for the Nixie anodes. 
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+200-220V 
68k 
1W 


SECONDS 


68k 
1W 


SECONDS X 10 


UY) 035.044 


DÍ 


BC327, BC337 


Xl 
32.768kHz 


0 
100pF 


I 


+200-220V 


D1: IN4007 D2: UF4004 D3: 1N4148/1N914 Ql- Q45: 2N6517/MPSA44/MPSA42 


NOTE: THE SWITCHMODE INVERTER CIRCUIT (IC9, Q46-Q48, L1 & D2) PRODUCES A VOLTAGE OF 200-220V DC 
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Parts List 


2 double-sided PC boards, code 
NX14L 8 NX14U 

6 1N14 Nixie tubes 

2 NE-2 neon indicators 

1 32.768kHz watch crystal 

1 2004H 3A inductor (11) 

1 miniature toggle switch ($1) 

3 momentary pushbutton 
switches (S2-S4) 

1 2.1mm DC connector (CON1) 


Semiconductors 

6 4017 decade counter/dividers 
(IC1-IC6) 

1 4060 oscillator/divider (IC7) 

1 4013 dual D flipflop (IC 8) 

1 34063 switchmode controller 
(ICQ) 

45 2N6517 high-voltage NPN 
transistors (Q1-Q45) 

1 BC337 NPN transistor (Q46) 

1 BC327 PNP transistor (Q47) 

1 IRF740 N-channel Mosfet (Q48) 

1 1N4007 rectifier diode (D1) 

1 UF4004 fast recovery diode (D2) 

1 1N914, 1N4148 diode (D3) 

1 6.2V 1W zener diode (ZD1) 

1 W02/4 bridge rectifier (BR1) 

6 blue LEDs (LED1-LED6) 


Capacitors 

1 1F Supercap 

2 1000uF 25V PC electrolytic 
1 47uF 25V PC electrolytic 

1 4.7uF 450V PC electrolytic 
1 100nF MKT polyester 

1 47nF MKT polyester 

1 1nF MKT polyester 

1 100pF ceramic 

1 10-40pF trimmer 


Resistors (0.25W, 1%) 

1 10M2 1 12kQ) 
1 390kQ 3 10kKQ 
2 330k02 1W 2 2.2k0 
1 220kQ 4 8200 
1 82kQ 1 47002 
6 68kQ 1W 2 18002 
44 27kQ 11000 
1 22kQ 


In turn, each high-voltage transistor is 
driven from the respective output ofa 
4017 CMOS counter chip. The coun- 
ter chips are clocked by a 32.768kHz 
watch crystal driving a 4060 oscilla- 
tor/divider chip. Apart from the high 
voltage DC-DC inverter, that is pretty 
well all there is to it. 

Let’s start in the bottom lefthand 
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Nixies work on the same principle as 
the simple neon indicator. Aneon indicator 
consists of a small glass tube filled with 
inert neon gas and containing two metal 
electrodes. When a sufficiently high 
voltage is applied between the electrodes, 
the gas around the negative electrode 
(the cathode) ionises and envelops the 
electrode with an orange glow. 

The voltage required for ionisation of 
the gas is dependent on the electrode 
spacing and the temperature. Typically 
it is more than 80V for small neon bulbs 
and more than 150V for average size 
Nixie tubes. In practice, higher voltages 
are used, with a series resistor to limit the 
discharge current to a safe value. 

Two small neons are used in this clock 
design, between the hours and minutes 
and between the minutes and seconds 
tubes. 

A Nixie tube has a see-through metal 
mesh anode at the front and 10 different 
shaped cathodes (0-9) behind the anode, 
each being terminated to a different wire 
lead or pin on the tube. The number- 
shaped cathodes are not necessarily 
placed in direct order behind the anode but 
are placed to give minimum obstruction of 
each digit by the ones in front of it. 

The anode is connected to +HT via a 


corner of the circuit, with the power 
supply section. The whole circuit runs 
from a standard 12VAC plugpack or it 
can run from a 12V car battery. Nixie 
car clock, anyone? 

The incoming 12VAC is connected 
toa full-wave rectifier bridge (BR1) and 
a 1000uF 25V electrolytic capacitor. 
The resultant 12-16V DC rail powers 
a high-voltage SMPS (switchmode 
power supply) which employs an 
MC34063 chip (ICQ). 

A 6.2V zener diode (ZD1) provides a 
regulated 5.4V supply forall the CMOS 
chips via diode D1. Also across this 
supply is the 1 Farad Supercap which 
can keep the clock “ticking over” for 
six hours or more during power fail- 
ures. This is without running the Nixie 
tubes of course and when power is 
restored, the Nixies light up with the 
correct time displayed. 

When external power fails or is 
disconnected, diode D1 isolates the 
Supercap supply from the other power 


current-limiting resistor and the particular 
cathode is pulled down to OV when it ts to 
be lit. By the way, “HT” is old-timer talk 
for “high tension” or high voltage. 


Erom]Russialwithllove) 


There's another throwback to the 
sixties with this clock. lt uses Russian 
1N14 Nixies. The Russians kept making 
these long after western countries had 
ceased manufacture, as they were shut 
out from a lot of new technology from the 
west during the Cold War. 


supply components to avoid their load 
current. 


High-voltage supply 

The high-voltage supply consists of 
the MC34063 switchmode controller 
chip (already mentioned), together 
with inductor L1 and a few other com- 
ponents. It might look quite innocuous 
but it produces around 220V, enough 
to give you quite a boot if you touch 
the wrong parts of the PC boards. 

The MC34063 runs at about 40kHz, 
as set by the 1nF capacitor at pin 3. It 
drives a pair ofcomplementary transis- 
tors, Q46 £ Q47, which in turn drive 
switching Mosfet Q48. 

The circuitis a boost or up-converter 
which works by switching a current at 
high frequency through inductor L1 
and using the stored energy to charge 
a capacitor via fast recovery diode D2, 
during the Mosfet off times. A resistive 
feedback network consisting of the 
390kQ and 2.2kQ resistors connected 
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to pin 5 maintains the output DC volt- 
age at between 200V and 220V. 

For those who might have stud- 
ied the MC34063 datasheet and are 
puzzled by the unconventional driver 
connections, note that the output tran- 
sistors within the MC34063 are not 
connected in the standard way. 
Instead, they connect the drive 
waveform to Q46 & Q47 via 
their “eb-bc” junctions. This 
odd configuration was found 
to give the highest efficiency 
in this high-voltage step-up 
circuit. 

Higher frequency DC-DC 
converter chips such as those 
from Maxim were tried but 
proved to be ultra-sensitive 
to PC board layout and had 
higher EMI than the MC34063. 


Crystal oscillator 


This is the time standard for the 
clock and it uses a 32.768kHz watch 
crystal and a 4060 CMOS oscillator- 
divider (IG7). The crystal is connected 
via a 2.2kQ current-limiting resistor 
while the 10MQ resistor is there to 
provide bias for the internal inverter 
stages. The 100pF capacitor and the 
10-40pF trimmer capacitor provide 
the correct capacitive loading for the 
crystal and enable very fine adjust- 
ment of the frequency, for accurate 
time keeping. 

The output frequency at the final 
stage of the 4060 (pin 3) is 2Hz. This 
is fed to the second section of a 4013 
dual D flipflop (IC8b) which divides by 
two to produce 1Hz pulses to operate 
the clock counter chain. 


Time-setting 

Time setting is done by three mo- 
mentary-contact pushbutton switches: 
S2 (FAST), S3 (SLOW) & S4 (STOP). 

When pressed, the STOP button 
holds the reset pin of IC8b high, via 
an 820Q resistor, to stop the count for 
precise seconds setting. 

The SLOW button connects 1Hz 
pulses from IC8b into the minutes 
counter (IC4) overriding the tens 
of seconds counter (IC5) due to the 
voltage divider action of the 82kQ 
and 12kQ resistors. The FAST button 
works the same way but connects 8Hz 
pulses from the 4060 into the same 
point; ie, pin 14 of IC4. 


Main clock counter chain 
The clock counter uses six 4017 
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Once again, this night-time photo doesn’t do the clock justice. The glowing 
colours from the Nixie displays and the blue LEDs are actually quite a lot 
brighter and more dynamic than this photograph shows. 


CMOS decade counter/dividers (IC1- 
IC6), one for each Nixie tube. The 
4017s each have 10 high-going out- 
puts, giving 60 available outputs of 
which 44 are required to implement 
the 12-hour clock. Each of these 44 
outputs has a 27kQ resistor to the base 
of a high-voltage TO92 transistor (Q1- 
Q44), with each collector connected to 
the relevant Nixie tube cathode. 

Note that these transistors need to 
have a breakdown voltage rating of 
at least 300V and those supplied for 
the clock kit are MPSA42, MPSA44 
or 2N6517, all of which were origi- 
nally designed for TV video amplifier 
stages. 


Clock counting sequence 


Now we need to discuss the inter- 

connections of the 4017 decade coun- 
ter/divider chain to make it count and 
indicate as a 12-hour clock. 
SECONDS STAGE: the 1Hz output from 
IC8b is connected to the clock input 
(pin 14) of the seconds counter (IC6), 
which causes its outputs to go high in 
turn at 1-second intervals from 0-9. 
The carry-out output of IC6 (pin 12) is 
connected to the clock input (pin 14) 
of the tens of seconds counter (IC5) 
which has its “6” output connected 
to the reset (pin 15). It therefore resets 
itself at the “6” count, thus giving a 
total seconds count of 59 which is then 
reset to 00 to start the next minute. 


MINUTES STAGE: the tens of seconds 
carry-out output at pin 12 of IC5 is 
connected via series 82kQ and 12kQ 
resistors to the clock input (pin 14) of 
the minutes counter (IC4). Its outputs 
go high in turn at 1-minute intervals 
from 0-9 and its carry-out output (pin 
12) drives the clock input of the tens 
of minutes counter (IC3). The tens 
of minutes counter resets at “6” in 
the same way as the tens of seconds 
counter. 

The seconds and minutes counters 

together count to 59 minutes and 59 
seconds then reset to 0000, passing 
the last carry-out to the hours counter 
(C2). 
HOURS STAGE: the hours counter counts 
from 0-9 but because the clock must 
start at 1 o’clock (not 0 o’clock!) the 
Nixie is wired so that the numerals 
read 1 for OO, 2 for 02, etc, up to 9 
for O8 and then 0 for O9 when the 
carry-out is passed to the tens of hours 
counter [C1 to read “1” (the highest 
readout for a 12-hour clock). 

The hours counter (1C2) counts from 
0-9 (1-9-0 on the Nixie tube) only when 
the “1” output of the tens of hours 
counter (IC1) is low. At the same time, 
the “2” output will be low, causing D3 
to conduct and prevent the resets to 
pin 15 of IC1 & IC2 from being acti- 
vated. When the tens of hours counter 
reaches “2”, both hours counters are 
reset to 00. This results in a reading of 
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The unit is built on two double-sided PC boards, with the Nixie tubes and the high-voltage transistors all soldered 


directly to the top board. The full constructional details are in Pt.2 next month. 


“12” on the hours Nixie, correspond- 
ing to 12.00.00 or 12 o’clock. 

If you would prefer not to have the 
“0” reading on the tens of hours Nixie, 
youcan simply omit transistor Q1 from 
the PC board. 

Two circuit features remain to be 
described and the first is transistor 
Q45 which has its collector connected 
to the emitters of all 44 Nixie cathode 
driver transistors. Normally, Q1 is 
biased on from the 12-16V DC rail via 
a voltage divider consisting of two 
10kQ resistors. While that 12V supply 
is present, the Nixies are all driven by 
the 44 high-voltage transistors, 

However, during a power failure the 
12V DC supply rail collapses and Q45 


turns off, so negligible drive current 
can flow from the 4017 counter outputs 
to the bases of the 44 high-voltage 
transistors. This reduces the current 
drawn by the counters to an absolute 
minimum and extends the back-up 
time provided by the 1F Supercap. 
The blue LEDs which provide the 
up-lighting for the Nixie sockets are 
run in two series groups of three 
together with 1800 current limiting 
resistors. If you want to turn them off 
(unlikely, we think), S1 does the job. 


Mechanical design 

This completes the circuit descrip- 
tion so now let's have a brief look at the 
mechanical design of the clock. 


In essence, there are two double- 
sided plated-through hole PC boards 
which are stacked together and sepa- 
rated by four 25mm hexagonal metal 
spacers. The lower PC board carries the 
power supplies, crystal oscillator and 
all the dividing/counting circuits. The 
1 Farad super capacitor is mounted 
underneath this board, along with four 
10mm hexagonal spacers for mounting 
the whole assembly to the base of the 
clock housing. 

The upper PC board holds the six 
Nixies and their associated current 
limiting resistors, the two neon bulbs 
and their resistors and the 44 high- 
voltage driver transistors. Provision 
is also made on this board for the 
optional up-lighting kit, consisting the 
six high-intensity 3mm blue LEDs, two 
current limiting resistors and the light 


Where To Buy vhe Paris 


(6) Car lighter cable for 12V DC operation: 
$4.50 

Spare 1N14 Nixie tubes: $15.00 ea. 

The NX-14 Nixie Clock is also available fully 
built and tested, Enquiries to: Gless Audio, 

7 Lyonsville Ave, Preston, Vic 3072. Phone 
(03) 9442 3991; 0403 055 374. Email: 
slesstron@msn.com 

Note: the PC board patterns for this 
project are copyright to Gless Audio. 


off/on switch S1. 

The two boards are connected to- 
gether by 44 vertical 27k resistors 
(the base resistors for the high-voltage 
transistors), The clock can be supplied 
with either a see-through Perspex case 
or a white powder-coated diecast alu- 
minium case — see photos. 

Next month, we will give the con- 
struction details and show how to 
install the blue LED uplighting. SE 


(1) Complete NX-14 kit with finished metal 
baseplate (does not include housing or blue 
LED uplighting components): $179.00. 

(2) Diecast aluminium housing: $39.00 


in plain finish ready for polishing or painting: 
$45.00 supplied powder coated (shoji white). 
(3) Transparent polished Perspex 
housing: $54.00. 

(4) Blue LED uplighting kit: $19.00. 

(5) 10V AC plugpack supply: $14.50 
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BOOK REVIEWS. sinon 


Self on Audio, by Douglas Self. 


Second edition, published 2006 
by Newnes. ISBN 0 7506 8166 7 
Paperback, 232 x 156mm, 

468 pages. Price: $83 incl GST. 


Anyone who has read our 
audio amplifier articles over the 
last 10 years or more will know 
that we regard Douglas Self 
very highly. 

He is one of the few audio 
designers in the world who 
not only has published many 
articles on his designs but 
has also submitted them to 
very critical analysis using the 

best available measurement 
equipment such as that made 
by Audio Precision. 

Not for him is the subjective morass of musicality. Instead, he 
takes the strictly objective approach; everything must be measured, 
analysed and if possible, improved. 

Thus Douglas Self has clearly demonstrated the superiority of 
bipolar transistors over Mosfets, in terms of linearity at least. That 
fact alone causes us to applaud but he has been so prolific over a 
period of at least 30 years that it is great to be able to read a collection 
of his articles in this reference book. It makes a good companion 
volume to his Audio Power Amplifier Design Handbook, although it 
must be said that there is considerable overlap in material between 
the two books. 

The material which is unique to this book includes articles on vari- 
ous preamplifiers, analog signal switching and a compressor/limiter. 
All of the articles in this book were originally published in the pages 
of the British magazine Wireless World or as it later became known, 
Electronics World. A list of the featured designs on preamplifiers and 
related topics includes the following: Advanced Preamplifier Design 
(November 1976); High Performance Preamplifier (February 1979); 
Precision Preamplifier (October 1983); Moving Coil Head Amplifiers 
(December 1987); Precision Preamplifier (July/August/September 
1996); Balanced Circuits (April/May 1997); High quality compres- 
sor/limiter (December 1975); Inside Mixers (April 1991) and Analog 
Switching (January/February 2004). 

The list of articles on power amplifiers includes the following: 
Sound Mosfet Design (September 1990): FETS vs BJTs (May 1995); 
Distortion in Power Amplifiers (eight articles — August 1993 to March 
1994); Power amplifier input currents (May 2003); Diagnosing dis- 
tortions (January 1998); Trimodal audio power amplifier (June/July 
1995); Load-invariant audio power (January 1997); Loudspeaker 
undercurrents (February 1998); Muting relays (July 1999) and Audio 
power analysis (December 1999). 

Some of these articles are now very old but they still provide 
useful insights and all the articles have a very useful bibliography 
which can be the source of further research. 

All told, this is a most useful reference book and one that we can 
highly recommend. It is available from the SILICON CHIP bookshop. 


Douglas Seli 
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AC Machines, by James F. Lowe 


Self-published 2006. ISBN 0 
9594962 2 X. Paperback 289 x 
207mm, 160 pages. 

Price $66.00 incl GST. 


AC MACHINES 
i Sgn ome 


Good basic books on the 
theory of electric motors are 
few and far between. This 
is why we so favourably 
reviewed the text “Electric MM 
Motors & Drives” in the May | 
2006 issue. This new text is 
written by an ex-TAFE college 
teacher to cover the course 
content of the Australian Na- 
tional Curriculum Subjects, 
NE10 AC Machines, NE12 
Synchronous Machines and 
the AX part of NE30 Electric Motor Control and Protection. That being 
the case, it is all relevant and practical material to anyone wanting a 
good fundamental background on electric motors. 

Being written specifically as a textbook, it has more emphasis on 
motor theory and employs more diagrams and formulas but it is still 
easy to read and the majority of our readers will find it reasonably 
easy to digest. 

In all, there are 14 chapters split into four sections: Polyphase (ie, 
3-phase) Motors; Single Phase Motors; Synchronous Machines and 
Motor Starting and Control. As indicated by the title, the book makes 
no reference to DC motors, apart from the section devoted to universal 
series motors which are used in most electrical appliances. 

The first five chapters on polyphase motors are on Electrical 
Principles, Production of a Rotating Magnetic Field, Induction Motor 
Construction, Three-Phase Cage-Rotor Motor Characteristics and 
Three-Phase Wound Rotor Characteristics. 

Then there are three chapters devoted to single-phase motors: The 
Split-Phase Principle, Motors and Capacitors, and Shaded Pole and 
Universal Motors. These are most useful chapters to anyone who 
wants to understand how single-phase induction motors can start 
and run when in fact there is no inherent rotating magnetic field in 
any single-phase system. More particularly, the section on shaded 
pole motors is very useful as this topic widely misunderstood. 

Four chapters are devoted Synchronous machines: Alternator 
Fundamentals: Alternator Construction; Alternator Windings and 
Paralleling and Synchronous Motors. Finally, there are chapters 
on Polyphase Motor Starters and Polyphase Motor Control and 
Protection. 

Also included is a section giving the answers to all the self-test 
questions which follow each chapter. Ali told, this is a practical down- 
to-earth text which can be regarded as a very good complement to 
the “Electric Motors & Drives” text referred to above. Both books 
are available from the SILICON CHIP Bookshop. 

One comment should be added and that is the photos in this text 
are not of good quality — a remark that could be applied too often to 
textbooks. These days there is no reason why photos should not be 
reproduced to a high standard. SC 


JAMES F, LOWE 
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A little over five years f 
ago, be fore water | 
| became a “cause : 
celebré”, we published 
a design fora simple 
“tank water level 
“indicator. Now, with 
‘thousands of home 
water tanks being 
installed every year 
(and prompted by 
4 many requests for such 
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pay for water when you can catch it free? 

You can have the greenest garden in the street, 
along with the cleanest car, while you thumb your nose 
at the water restrictions now in place in most capitals and 
many regional centres. 

But once installed, how can you determine how full (or 
how empty!) your tank really is? 

There are several traditional methods for finding the level 
of water, among them: (1) tapping down the side of the tank 
until the sound suddenly changes; (2) on a hot day feeling 
down the tank for a change in temperature; (3) pouring 
boiling water down the side of the tank and looking for the 
line of condensation and (4) removing the tank cover and 
dipping in a measuring stick. 

The first two methods are notoriously unreliable, while the 
last two also have their problems. Only the last is accurate. 
But who wants to clamber up on top of a tank each time you 
want to find out how much water is inside it? 

That's where this simple circuit comes in. It uses a row of 
ten coloured LEDs arranged in a bargraph display to give a 
clear indication of how the water supply is holding up. The 
more LEDs that light, the higher the water in the tank. 

The LEDs are arranged in the familiar “traffic light” col- 
ours of green, yellow and red to instantly indicate relative 
levels at a glance (green is good, yellow not so good and 
red is bad!) as well as the specific levels represented by the 
individual LEDs. 

A further red LED lights when the tank level drops be- 
low a critical threshold. This can simply be to warn you of 
impending localised drought (hey, your tank’s empty!) — or 
it (or indeed any of the ten-LED “string”) could be used to 
trigger an audible alarm, turn on a pump etc, as we will 
discuss later. 

There are no fancy microcontrollers or digital displays 
used in this project. Instead, it uses just a handful of com- 
mon parts to keep the cost as low as possible. 

It can be used in a traditional metal tank or one 
of the new slimline plastic jobs. As long as you 
can get very access inside the tank from the top 
to the bottom, this circuit will work. 


He water tanks are undoubtedly a good idea. Why 


Circuit description 


Fig.1 shows the circuit, which only has a few 
differences to the April 2002 circuit. As in that 
design, it is based on an L.M3914 linear LED dot/bar 
display driver (IC1) which in this case drives not five 
but ten LEDs (LEDs 1-10). 

Pin 9 of the LM3914 is tied high so that the display 
is in bargraph mode and the height of the LED column 
indicates the level of the water in the tank. However, {and 
this is one of the minor tweaks we’ve made), this pin can 
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be easily isolated, turning the display into a dot type, thus 
saving power. If you’re running from a battery supply in the 
bush, often every milliamp is sacred! 

Indeed, the PC board pattern has been arranged so that 
a miniature switch could be included to swap between bar 
and dot modes. 

The full-scale range of the bargraph depends on the voltage 
on pin 6. This voltage can be varied using VR1 from about 
1.61V to 2.36V. After taking into account the voltage across 
the 390Q resistor on pin 4, this gives a full-scale range that 
can be varied (using VR1) between about 1.1V (VR1 set to 
oN) and 2V (VR1 set to 47013). 

By the way, if you're wondering where all the above 
voltages came from, just remember that IC1 has an internal 
voltage reference that maintains 1.25V between pins 7 £ 8. 
This lets us calculate the current through VR1 and its series 
1kQ resistor and since this same current also flows through 
the series 1.5kQ and 3909 resistors, we can calculate the 
voltages on pins 6 and 4. 

As well as setting the full-scale range of the bargraph, VR1 
also adjusts the brightness of LEDs 1-10 over a small range. 
However, this is only a secondary effect — it’s the full-scale 
range that’s important here. 

IC1’s outputs directly drive LEDs 1-10 via 1kQ current 
limiting resistors. 

If you recall the original circuit, it had only five LEDs, 
all the same colour (green), to show water level . Changing 
the LED colours was no problem but a common request 
has been to use the full 10 outputs of the chip to obtain a 
more accurate level indication. 
That’s what we’ve done 
here. 


The 
PC board 
mounted 
inside the UBS Jiffy 
Box. It’s held in by the 
sensor socket at one end and 
the gaps in the vertical ridges. 
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« — NON PREFERRED VALUES - MAKE 

UP WITH TWO RESISTORS IN SERIES 
1.3M = 470k0 + 820kQ 
1.1M = 1MQ + 100kQ 


PLUG 
1 


R10 330k 
SENSOR 11[ | 

R? 1.8M 
SENSOR 10] | 


R8 1.5M 
SENSOR 9 |_| 


R7 1.5M 
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SENSOR 7 [ 

R5 1.2M 
SENSOR 6 LI 


R4 1.1M* 
SENSOR 5 [| 
R3 1M 
SENSOR 4 LI 
R2 910k 
SENSOR 3 [|_| 
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SENSOR 2 |_| 
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LED UGHTS. 
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Fig.1: the circuit is essentially a bargraph display, calibrated so that 
appropriate LEDs light up as the sensors are covered by the rising tank water level. 
The 555 timer triggers another LED when the water level falls to critical. 


If you do only need five levels, you could omit LEDs 2, 
4, 6,8 and 10 and tie pin 11 to pin 10, 13 to 12, 15 to 14, 17 
to 16 and 1 to 18 — as per the original 2002 circuit. In this 
case we'd use two green, one yellow and two red LEDs in 
the bargraph. 


Water level sensor 

The input signal for IC1 is provided by an assembly con- 
sisting of 11 sensors located in the water tank and connected 
to the indicator unit via light-duty figure-8 cable. This sen- 
sor assembly relies on the fact that there is a fairly low (and 
constant) resistance between a pair of electrodes in a tank 
of water, regardless of the distance between them. 

Every school child is taught that pure water is an insula- 
tor. This circuit demonstrates the fact that even rain water 
is not exactly pure! 

As shown in Fig.1, sensor 1 is connected to ground, while 
sensors 2-10 are connected in parallel to the base of PNP 
transistor Q1 via resistors R1-R10. Q1 functions as an invert- 
ing buffer stage and its collector voltage varies according 
to how many sensor resistors are in-circuit (ie, how many 
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sensors are covered by water). 

When the water level is below sensor 2, resistors R1-R10 
are out of circuit and so Q1’s base is pulled high by an 82k 
resistor. As a result, Q1 is off and no signal is applied to ICT 
(therefore, LEDs 1-10 are off). 

However, if the water covers sensor 2, the sensor end of 
resistor R1 is essentially connected to ground. This resistor 
and the 82kQ resistor now form a voltage divider and so 
about 9.6V is applied to Q1’s base. 

As a result, Q1’s emitter is now at about 10.2V which 
means that 0.8mA flows through the 2.2kQ emitter resistor. 
Because this same current also flows through the two 1kQ 
collector load resistors, we now get about 0.8V DC applied 
to pin 5 (SIG) of IC1. This causes pins 1 of IC1 to switch low 
and so the first red LED (LED1) in the bargraph lights. 

As each successive sensor is covered by water, an addi- 
tional resistor is switched in parallel with R1 and Q1's base 
is pulled lower and lower. 

As a result, Q1 turns on “harder” with each step (ie, its 
collector current increases) and so the signal voltage on 
pin 5 of IC1 increases accordingly. IC1 thus progressively 
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Fig.2: the PC board 
component overlay 
with matching photo 
alongside. Note the 
“laid over” regulator 
and filter capacitor. 
Fig.3, right, is the 
relevant section of the 
PC board revised for 
12V DC operation. 


switches more outputs low to light additional LEDs. 

Note that Q1 is necessary to provide a reasonably low- 
impedance drive into pin 5 (SIG) of IC1, while keeping the 
current through the water sensors below the level at which 
electrolysis becomes a problem. 


Critical level indication 

IC2 is a 555 timer IC and it drives LED11 (a 5mm round 
type to be obviously different) to provide a warning when 
the water level falls below the lowest sensing point; ie, when 
all the other LEDs have been extinguished. 

However, in this role, IC2 isn’t used as a timer. Instead, 
it’s wired as a threshold detector and simply switches its 
output at pin 3 high or low in response to a signal on its 
threshold and trigger inputs (pins 6 & 2). 

It works like this: normally, when there is water in the 
tank, LED1 is on and its cathode is low. This pulls pins 6 
& 2 of IC2 low via a 100k0 resistor, so that these two pins 
sit below the lower threshold voltage. As a result, the pin 3 
output of IC2 is high and LED11 is off. 

However, if the water level falls below sensor 2, LED1 turns 
off and its cathode “jumps” to near +12V. This exceeds the 
upper threshold voltage of IC2 and so pin 3 switches low and 
LED11 turns on to give the critical low-level warning. 

As the control pin (pin 5) of IC2 is tied to the positive 
supply rail via a 1kQ resistor, it will switch at thresholds 
of 0.46V¿. (5.5V) and 0.92V ¿¿(11V) instead of the usual 555 
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thresholds of 1/3V,, and 2/3Vcc. This is necessary to ensure 
that IC2 switches correctly to control LED11. 


Power sources 


Power for the unit is normally derived from a 12VAC 
plugpack supply. This drives a bridge rectifier D1-D4 whose 
output (nominally about 17V) is then filtered using a 100pF 
35V electrolytic capacitor. This is applied to a 12V 3-ter- 
minal regulator (REG1). The 12V output from REG1 is then 
filtered using a 10yF electrolytic capacitor. 

Another change to the 2002 design is the inclusion of 
100nF capacitors in parallel with the electros to prevent 
oscillation. Provision was made for these on the original 
PC board but were not specified. For the cost of a couple 
of capacitors, we think it’s cheap insurance. 

The reason a regulated supply rail is used is to ensure 
that the water level indication doesn’t change due to sup- 
ply variations. 

Having said that, the circuit is just as happy being pow- 
ered from 12VDC, eg in a mobile home or caravan, or even 
a solar-backed battery supply in the bush. 

A 12V supply with centre positive can be plugged into 
the power socket. In this case, regulator REG1 and diodes 
D2, D3 & D4 can be omitted. Both D4 and REG1 are then 
replaced by wire links — ie, install a link instead of D4 and 
install a link between the IN & OUT terminals of REG1. 
These changes are shown in Fig.3. 

D1 should remain in circuit to protect against reverse 
battery connection. Or at the expense of another half volt or 
so (which shouldn’t cause any problems), D1-D4 can be left 
in situ and then it won’t matter which polarity the power 
connector uses. REG1 is still omitted in this case. 

Also, with a known 12V supply (ie, one which doesn't rise 
markedly above 12V), the 1004F capacitor can be changed 
to a cheaper (and smaller) 16V type. 


FIG.8 CABLE LENGTH 
TO SUIT DISTANCE 
TO INDICATOR BOX 
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RESISTOR ASSEMBLY 
SUDES INSIDE CONDUIT 
WHEN COMPLETED AND Fig.4: X-ray view of our sensor 
assembly, built into a 2.4m length 


of 20mm PVC electrical conduit. 
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Construction 


Construction is straightforward, with all the 
parts installed on a PC board coded 05104022 and 
measuring 80 x 50mm. This is installed in a stand- 
ard “UB5” (83 x 54 x 31mm) plastic case, with the 


We happened to use one of the translucent blue 
types (because they look spiffy!) but they also come 
in black, grey and clear. 

Before fitting any components to the PC board, 
you'll probably need to modify it by cutting the four 
inwards-rounded corners which accommodate the 
pillars in the case. The easiest way to do this is drill 
out the four corner holes with a much larger drill 
(say 8mm) then cutting from each of the edges of 
the board to the hole edges. 

We also found that our PC board was slightly 
oversize (by perhaps 2mm) to fit into the plastic 
case but a couple of minutes with a file soon took 
care of that. Check to see that your board is a neat 
(friction) fit in the top of the case. Don’t worry about 
the holes for the power and sensor plugs — we’ll do 
those later, 

Fig.2 shows the parts layout on the PC board. 
Begin the assembly by installing the resistors (and 
the single link at the bottom of the LED resistors 
connected to LED10), diodes and capacitors (with 
the exception of the 100uF electro), then install 
transistor Q1 and the ICs (but not the regulator), 
Make sure that the diodes and ICs are installed the 
right way around. The same applies to the electro- 
lytic capacitors — be sure to install each one with 
its positive lead oriented as shown in Fig. 2. 

While the circuit calls for a 100uF 35V electro as 
the main smoothing capacitor, these are now fairly 
hard to get and you may be forced to use a physi- 
cally larger 100uF, 50V instead. 

The only way this is going to fit (and allow the 
LEDs to poke through the case lid) is to lay it on 
its side. This, in turn, means that the 3-terminal 
regulator (REG1) also needs to be installed almost 
flat with its legs under the capacitor (you can see 
what we mean from the photos). 

Trimpot VR1 can now be installed, followed by 
the RCA socket and the 2.5mm power socket. The 
two sockets are both PC-mounting types and mount 
directly on the board. 

The LEDs are fitted last and must be installed 
so that the top of each LED is 15mm above the PC 
board. This ensures that the LEDs all just protrude 
through the lid when the board is mounted in the 
case. Make sure that all LEDs are correctly oriented 


Here’s the sensor assembly, built on a 2.4m length 
of 20mm PVC electrical conduit. Each “sensor” 
(250mm of bared 1mm enamelled copper wire 
wound around the conduit) is spaced 200mm apart. 
A drop of glue on the end of each wire would hold 
the “coil” tight but be careful not to cover too much 
bare wire with glue! The wires emerge at the top 

of the conduit to their respective resistors. The 
copper wire sensors should last a long time in the 
relatively pure tank water. 
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Close-up of the PC board 
area showing the “lent- 
over” regulator and 
1001F electrolytic 
capacitor. 


— the anode lead is 
the longer of the two. 
Note that there are four 
holes provided for each 
the LEDs — you need to 
use the innermost pairs 
of holes. 

It’s not particularly easy to 
get ten LEDs all aligned and at 
the same height. We cheated a bit 
by sticky-taping the reds, greens and yellows together as 
sets, aligning those three sets and then soldering them in. 
The pads on the board are arguably a little close together to 
fit standard rectangular LEDs without splaying their legs a 
little but they can be made to look good! 
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Dot operation 

As mentioned earlier, you can easily convertthe LM3914 
(1C1) from bar to dot operation if that's what you prefer. All 
you have to dois cut the thinned section of track between two 
pads immediately above and to the left of the trimpot. 

If you want to get really clever, a miniature single pole, 
two position switch can be installed in place of the cut 
link (ie, between the two pads) so you can switch between 
bar and dot modes at will. This can be arranged so that it 
emerges through the case lid. 


Checking it out 

Ifa visual check confirms that you have all components in 
the right way and there are no solder bridges or dry joints, 
set the pot to mid way and plug in the power lead. If all is 
OK, the “tank empty” LED should light but all the others 
should remain unlit. 

If the reverse happens, adjust the pot so that the “tank 
empty” LED lights and all others are off, 

Now lick your finger and press hard on the two solder 
joints (ie under the PC board) ofthe sensor connect or, CON1 
— the sensor connector. You should be rewarded with one 
or more lit LEDs in the string (with the “tank empty” LED 
going out). The harder you press, the more LEDs should 
come on. You are, of course, simulating the resistor sensor 
string with your wet finger. The harder you press, the lower 
the resistance — and the more LEDs will light. 


Final assembly 

The PC board is designed to snap into the purpose-de- 
signed locators in the vertical ridges on the side of the case. 
However, first you need to drill two holes in one end ofthe 
case, so that they line up with the RCA socket and the power 
socket when the board is installed (see Fig.6). 

You should only introduce the PC board to these holes and 
the ridge gaps after the PC board is working properly and set 
up because once in, it's very difficult to get out again! 

There is one 5mm hole to be drilled here (for the “tank 
empty” LED), along with a slot 25 x 5mm for the ten bargraph 
LEDs. The front-panel artwork (Fig.6) can be photocopied 
and glued to the case lid. 
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Sensor assembly 


The sensor assembly is made by threading ten lengths of 
1mm enamelled copper wire through 20mm OD PVC electri- 
cal conduit — see Fig.4. This conduit should be long enough 
to reach the bottom of the tank, with sufficient left over to 
fasten the top end securely. The reason for using 1mm wire 
is primarily to make it easy to thread it through the conduit. 
Unfortunately, a single 100g roll isn’t quite enough for all 
ten sensors: you’ll need part of a second roll. 

The top sensor (510) is placed about 100-150mm below 
the overflow outlet at the top of the tank, while the other 
sensors are spaced evenly down the tube. 

The distance apart is entirely up to you — depending on 
how accurate you want the readout and also, of course, the 
height of your tank. 

Begin by using a 1.5mm drill to drill holes through the 
tube wall at the appropriate points, including a hole for the 
bottom sensor (S1) to hold it in place securely. The holes 
should be angled up slightly to convince the 1mm wire that 
this is the direction to head during the next step. 

That done, you can thread the wires through by pushing 
them through the drilled holes and then up the tube. The 
end of each wire should also be smoothed before pushing 
it into the tube, to avoid scratching the enamel of the wires 
already in the tube. Leave about 250mm of wire on the 
outside of the tube at each point. 

It’s a good idea to trim each successive wire so that it 
protrudes say 20mm further out of the top of the tube than 
its predecessor. This will allow you to later identify the 
individual wires when attaching the resistors. 

When all 11 wires have been installed, the next step is 
to solder the wire for S1 to the “earthy” side of the figure-8 
lead, cover it with insulating sleeving and pull the covered 
joint down about 50mm into the 8mm tube. This done, the 
resistors can be soldered to their appropriate wires. 

Push about 15mm of 2.5mm sleeving over each wire before 
attaching its resistor. This sleeving should then pulled up 
over the joint and the bottom end of each resistor after it is 
soldered. Once all the resistors have been soldered, the wires 
should be pulled down so that the joints are just inside the 
tube, as shown in the photo. 

When this process is complete, there will be ten resistors 
protruding from the top of the conduit. Their remaining leads 
are then twisted together, soldered to the other side of the 
figure-8 cable and covered with heatshrink tubing. 

The other end of the figure-8 cable is fitted with an RCA 
plug, with the resistor lead going to the centre pin and the 
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Fig.5: full size PC board artwork. This was adapted from the 
original (April 2002) PC board by Bob Barnes of RCS Radio 
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Parts List —- Tank Water Level Indicator 


1 PC board, code 05104022, 80 x 50mm 

1 UBS plastic case, 83 x 54 x 31mm 

1 PC-mount RCA socket 

1 RCA plug 

1 PC-mount 2.5mm power socket 

1 12V AC 500mA plugpack 

2 100g spools 1.0mm enamelled copper wire 

1 length (to suit) 20mm-OD PVC electrical conduit 


Semiconductors 

1 LM3914 linear dot/bar driver (IC1) 
1 NE555 timer (IC 2) 

1 BC558 PNP transistor (Q1) 

1 78L12 12V regulator (REG1) 

4 1N4004 diodes (D1-D4) 

4 rectangular red LEDs (LEDs1-4) 


3 rectangular yellow LEDs (LEDs5-7) 
4 rectangular green LEDs (LEDs8-10) 
1 5mm red LED (LED11) 


Capacitors 

1 100uF 35V PC electrolytic 
1 47uF 16V PC electrolytic 
1 10uF 16V PC electrolytic 
3 100nF MKT polyester 


Resistors (0.25W, 1%) 
1 1.8MQ 2 1.5MQ 
1 910kQ 2 820k02 
2 100k02 1 82kQ 
14 1kQ 1 3900 
14700 trimpot 


Miscellaneous 
Light-duty figure-8 cable, 2.5mm PVC sleeving, 
heatshrink tubing. 


2 1MQ 
1 330kQ 
1 1.5k0 


11.2MO 
1 470kQ 
2 2.2kD 


sensor 1 lead going to the earth side of the connector. 

The next step is to scrape away the enamel from the 
150mm wire lengths at each sensor point and wind them 
firmly around the outside of the tube. A 30mm length of 
20mm copper water pipe can be pushed over sensor 1 to 
add weight and increase the surface area if desired. 

On no account should solder be used on the submerged 
part because corrosion will result from galvanic action. 

Finally, the end of the plastic conduit and the holes can 
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Fig.6: front panel artwork. A photocopy of this may be 
used as a drilling template for the front panel. 
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Fig.7: drilling 

detail for the box 

end (right) and ra 
box lid (far right). 

The slot can be —t.-- 
made by drilling 
a row of 4.5mm 
holes down the 
centreline and 
enlarging with a 
small file. 


be sealed with neutral-cure silicone sealant. However, 
don't get any silicone sealant on the coiled sensor wires, 
as this will reduce the contact area (and perhaps render 
them ineffective). 


Switching on 

Now for the big test. Apply power to the unit and check 
that the red “tank empty” LED comes on and that there is 
+12V on pin 3 of IC1. If all is well, the unit can now be 
tested by connecting the sensor assembly and progressively 
immersing it (starting with sensor 1) in a large container 
full of water (we used a swimming pool). When sensor 1 
and sensor 2 are immersed, LED1 should extinguish and 
LED2 should come on. 

Similarly, when sensors 1, 2 £ 3 are immersed, LEDs 1-5 
should be on and so on until all LEDs are lit. 

Finally, trimpot VR1 must be set so that the appropriate 
LEDs light as the sensors are progressively immersed in 
water. In practice, you should find the two extremes of the 
pot range over which the circuit functions correctly, then 
set the pot midway between these two settings. 


Using it on metal tanks 


If the tank is of made of metal, you can dispense with 
Sensor 1 and connect the tank directly to the circuit ground. 
You must also ensure sensors 2-10 do not touch the walls of 
the tank. This can be done by slipping a length of 25mm-OD 
PVC conduit over the completed probe, securing it at the top 
so that the water inside can follow the level in the tank. 


Controlling other devices 

You could use this project to control 
something external — for example, a 
pump to refill the tank from a larger 


; No. Value 
storage tank or reservoir, a siren or O 
warning alarm, perhaps trigger a radio 1 1.8MQ 
link to remotely warn, and so on. Pro- L} 2 15MQ 
vision has been made on the PC board L} 1 12mo 
for this: you will note that each of the OY 2 IMO 
LEDs, with the exception of the “criti- 
cal level” LED has another pair of pads = an 
associated with it — these are intended 
to connect to external circuitry. LY 1 470k2 
The reason the “critical level” LED L} 1 330k0 
has no extra pads is not simply lack EJ 2 100kQ 
of space — we would imagine that any Ly 41 gk 
action you wanted to take would have DO 2 20 
happened long before the water level Y j 
reached that critical point. 1 1.5kO 
However, if you really wanted to, this L} 141kQ 
level could also be used as outlined here LJ 1 3900 
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for the rest of the LEDs — it’s just that you’d have to arrange 
connections yourself. 

As the LM3914 outputs go low to turn on their LEDs, 
these could also switch on a PNP transistor (with suitable 
current limiting resistors), leaving the LEDs in place. That 
transistor could be used to switch, say, a relay to control 
whatever you wished. 

You could also switch an opto-coupler, such as a 4N28, 
in parallel with the LEDs, itself perhaps switching a relay. 
With due care to power wiring, a Triac optocoupler might 
be used instead. 

Solid-state relays are also an option, providing you can get 
one which operates when its input is taken low. Of course, 
a transistor could invert the LM3914 output for you. 

Regardless of what you are controlling, you MUST take 
into account the following: 

e Get your project working as described (ie, stick to low 

voltage!) before attempting to interface it to anything. 

e Anything switching or controlling mains voltages must 
be more-than-adequately insulated, with cable clamps to 
prevent broken leads contacting anything else. 

Ensure that any relays, etc, you use are rated for both the 
voltage and the current of the device being controlled. 
Bear in mind that pump motors, for example, usually 
have a significantly higher starting current than running 
current. 

e If in doubt, don’t! SC 


Resistor Colour Codes 


4-Band Gode (1%) 5-Band Code (1%) 
brown grey green brown brown grey black yellow brown 
brown green green brown brown green black yellow brown 
brown red green brown brown red black yellow brown 
brown black green brown brown black black yellow brown 
white brown yellow brown white brown black orange brown 
grey red yellow brown grey red black orange brown 
yellow violet yellow brown yellow violet black orange brown 
orange orange yellow brown orange orange black orange brown 
brown black yellow brown brown black black orange brown 
grey red orange brown grey red black red brown 
red red red brown red red black brown brown 
brown green red brown brown green black brown brown 
brown black red brown brown black black brown brown 
orange white brown brown orange white black black brown 


siliconchip.com.au 


FOF Projects 


While it’s easy enough to source all of the bits 
'n' pieces for the projects described in SILICON 
CHIP, labelling for the front/rear panels can be 
a real problem. Sure, a neat printing job with 

a permanent marker can be functional but it 
doesn’t look very professional. Besides, what if 
you want to add graphics? 


By PETER SMITH 


HE QUICKEST AND EASIEST 

way to produce front-panel labels 
for our projects is to make use of the 
original artwork published in the 
magazine or posted on our website. 
Magazine artwork can be photocopied 
and then laminated. For even better 
results, try scanning in the artwork 
(or printing the EPS version from 
our website) onto good quality inkjet 
paper. Again, lamination can be used 
for lasting protection. 


John Wark’s guide 


In fact, John Wark recently wrote in 
with a seven-step guide to producing 
top-quality results using lamination. 
His steps are as follows: 

(1). Make two copies of the artwork, 
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one in colour (or on coloured paper) 
if desired. Note that the use of stand- 
ard 80gsm paper and the lamination 
material specified below will allow 
the completed panel to fit in the slot 
of typical instrument cases. 

(2). Trim the copies to suit the size of 
the panel and glue the monochrome 
copy to the panel using water-soluble 
glue (a “Glu-Stik” works well). 

(3). Drill the panel using the label as a 
template. Small pilot holes should be 
drilled initially to ensure accuracy. A 
tapered reamer can be used to enlarge 
holes in soft materials such as plastic 
and aluminium. 

(4). Remove the paper template by 
washing under a tap. Be sure to remove 
all traces of the glue. 


(5). Laminate the remaining copy using 
an 80 micron sleeve and trim to size. 
(6). Apply a very thin coating of gel 
type contact cement to the surface of 
the panel. If the panel is removable 
and has rough and smooth sides, 
choose the rough side. Apply the 
label to the panel, taking care to get 
good alignment and smoothing out 
as necessary. 

(7). Allow time for the contact cement 
to cure and then cut out any holes us- 
ing a small-bladed craft knife. 

John’s method is long lasting, looks 
good and is cheap. However, other 
methods are available if you don’t like 
the lamination approach. 


Scotchmark Laser Labelling 


Good results can also be obtained 
using the “Scotchmark” laser labelling 
system. Silver and white polyester 
sheets are available from Wiltronics 
Research at www.wiltronics.com.au/ 
catalogue/shop.php?cid=262. They 
also have over-laminates that don’t 
require a special applicator. 

Yet another method is described 
in the April 2002 issue of SILICON 
CHIP, where we demonstrate how 
to use the 3-part “Quick-Mark” sys- 
tem from Computronics (see www. 
computronics.com.au/quickmark). 
Back issues are available from our 
subscriptions department — see the 
subscription page for details. 

We're often asked what graphics 
package is suitable for creating custom 
labels. We use CorelDRAW, but virtu- 
ally any graphics package that allows 
you to work in physical dimensions 
(mm) would be suitable. sc 
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One of the most popular uses of 
PICAXE chips is in sound orientated projects. 
Both the new PICAXE-14M and PICAXE-28X1 support the 08M 
‘play’ and ‘tune’ commands, which allow the PICAXE chips to play 
mobile phone ring-tones directly via a piezo sounder. 


by CLIVE SEAGER (www.rev-ed.co.uk) 


ut what if you want to play real 
B songs or sounds? The most ob- 

vious answer is to record your 
sound as an MP3 file and play it from 
the PICAXE chip. 

Unfortunately, though, MP3 files 
are very large and no microcontroller, 
PICAXE included, has sufficient 
memory to store many files. 

Fortunately a company called FDTI 
(www.ftdichip.com), based in Glas- 
gow, Scotland has produced a very 
neat ‘VMUSIC2’ module ideal for this 
type of application. 
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The VMUSIC2 module 


The FTDI VMUSIC2 module is 
shown below. It is supplied in a neat 
plastic enclosure but this is very easy 
to pop open if you want to look inside! 
The enclosure has a bi-colour LED, a 
headphone socket and USB thumb 
drive socket on the front, while on 
the rear there’s an 8 wire connector to 
connect power and control signals. 

Pop open the enclosure and you 
will find two main components on the 
PC board - a Vinculum VCN1L USB 


VMUSIC2 


a. yt 
Cet 
fie 
af 


\ - 


host controller IC and a VS1003 MP3 
playback IC, 

In simple terms, MP3 files are read 
from a USB thumb drive by the VCN1L 
USB controller and then decoded and 
played back via the VS1003 chip. The 
VS1003 sound output line will drive 
headphones directly; we also used the 
external speakers from our computer 
for testing purposes. 

It can also drive most amplifiers if 
you want some real sound! 

So to use the system, all we need to 
do is download a few MP3 (or WAV) 


Here's the VMUSIC2 module, 
shown at left with the earphone 
and USB sockets and below opened 
out to show the workings. Don't 
worry about the unused pins. 
Between the two pics are the 
connections to the VMUSIC2. 
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files from a computer onto a USB 
‘thumb drive’, move the thumb drive 
to the VMUSIC2 module and then use 
the PICAXE chip to send play/stop etc 
commands to the VMUSIC2 module. 


VMUSIC2 Connections 


The VMUSIC2 is supplied with 
a colour-coded 8-wire connector. 
Unfortunately this is on a 2mm (not 
2.54mm) pitch and so will not easily 
connect to stripboard or breadboard 
layouts. So in the end we simply cut 
one end of the connector off and sol- 
dered the wires to our project board 
directly. Table 1 shows the function 
of the different wires. 

Connection to the PICAXE chip 
is made via a serial (RS232) link, so 
the wires can connect directly to the 
PICAXE input/outputs pins. 

Although the VMUSIC2 supports 
CTS/RTS serial handshaking, we 
have not used that feature here, so it 
is essential to tie the green wire (CTS) 
to OV. Note also that the VMUSIC2 
‘transmit’ (output) pin connects to 
a PICAXE ‘receive’ (input) pin and 
vice versa. 

The VMUSIC2 requires a nominal 
5V supply on the red and black wires 
(we ran it quite happily at 4.5V from 
3xAA cells; you could also use 4xAA 
NiCad or NiMH rechargeables to pro- 
vide 4.8V). 


Connecting to a 
PICAXE-14M chip 


The VMUSIC2 module supports se- 
rial connections at a 9600 baud rate. 
If you’ve been playing with PICAXESs, 
you'll know that the maximum baud 
rate of a PICAXE-14M is 4800 when 
running at the (default) 4MHz. 

However if we double the internal 
clock speed of the 14M to 8MHz (via 
a ‘setfreq m8’ command) everything 
now runs twice as fast and so we get 
the desired 9600 baud rate! 


Table 1 — Connections 


VMUSIC2 PICAXE 
Black GND- OV 
Brown RTS — not connected 
Red V+ - V+ 
Orange RXD-— output pin 
Yellow TXD — input pin 
Green CTS — OV 
(not used) 
Blue RI — not connected 
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CONNECTIONS 
ON YMUSIC2 


RED 
ORANGE 


GREEN 
E BLACK 
se PICAXE 14M — VMUSIC DRIVER 


Fig.1: the simplest possible connection 
to the VMUSIC2: just one signal wire es 

] : : PLAY “STOP” 
plus power (green in this case must SWITCH SWITCH 
be tied to 0V). Below is the 
protoboard layout of this circuit. 


BLUE, YELLOW & 


BROWN WIRES 
NOT CONNECTED 
= = E | CAKE AM C ( Ni TANE 
y TITO | sened = ALKALINE) 
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# CUT OFF CONNECTOR, * OR 4.8V 
BARE ENDS ~5mm AND (4x NiCd OR NiMH) 
TIN WITH SOLDER. 


Table 2 - VMUSIC2 commands 


(“vpf filename.mp3”,CR) 

(“w3a", CR) 
, (‘vst” CR) 
, (“vst”,CR) 
, (‘vsb" CR) 

( 

Ce 

(CR 

( 


Play track “filename.mp3” serout 5,19600_8 
Play all tracks serout 5,t9600_8, 
Stop track serout 5,t9600_8 
Skip to Next Track serout 5,t9600_8 
Skip to Start of current Track = serout 5,t9600_8 
Skip to Previous Track serout 5,t9600_8 
Pause serout 5,t9600_8 
Resume (after pause) serout 5,t9600_8, 
set Volume serout 5,t9600_8, (“ 
‘where $00 = maximum volume, $FE is the minimum 


, (“vsb”,CR,”vsb”,CR) 
“a 5 
vwr”,$0B,vol_right,vol_left,CR) 


Suspend disk serout 5,t9600_8, (“sud”,CR) 
Wakeup disk serout 5,19600_8,(“wkd”,CR) 
Get firmware version serout 5,19600_8,(“Twv”, CR) 
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Program 1 — VMUSIC2 to PICAXE 14M (1) 


; Set picaxe type 


Program 2 — VMUSIC2 to PICAXE 14M (2) 


#picaxe 14m ; set picaxe type 


#picaxe 14m 
init: Tabs 
setfreq m8 
pause 1000 


double speed 
; allow 500ms to wake-up 


setfreq m8 


; double speed pause 1000 


; allow 500ms to wake-up 
main: 
if pind = 1 then do_play 
if pint = 1 then do_stop 
goto main 


main: 
serout 5,t9600_8,(“vpf 1.mp3”,CR) 
pause 20000 
serout 5,19600_8,("vst”, CR) 
pause 20000 
serout 5,19600_8,("vpf 2.mp3”,CR) 
pause 20000 
serout 5,t9600_8,(“vst",CR} 
pause 20000 
goto main 


- play switch pushed 
send play 1.mp3 - stop switch pushed 
; wait 10 seconds 
send stop 

; wait 10 seconds 
; send play 2.mp3 
wait 10 seconds 
; send stop 


; wait 10 seconds 


do_play: 
pause 10 
if pind = 1 then do_play 
serout 5,19600_8,(“vpf 1.mp3”,CR) 
goto main 


; short debounce time 
“wait until switch released 
send play 1.mp3 


do_stop: 
pause 10 
if pind = 1 then do stop 
serout 5,19600_8,(“vst”,CR) 
goto main 


“short debounce time 
‘ wait until switch released 
; send stop command 


The four PICAXE program listings above and right are all 
that you need to get the PICAXE to talk to the VMUSIC2 - or 
is it sing to it? Don’t forget the 08M is being run at double 
speed so all your normal time-dependent variables must be 


doubled! 


Fig.1 shows the simplest connec- 
tion method possible, just one wire 
(and power) to a PICAXE-14M chip. 
In this mode the PICAXE-14M issues 
commands directly to the VDRIVE2 


module without feedback. 

Program 1 shows a program to play 
ten seconds of each of the two music 
files ‘1.mp3’ and ‘2.mp3’. Remember 
that the chip is running twice as fast 


as normal, so to get a 10 second delay 
you actually have to enter 20000 (mil- 
liseconds) for the pause command! 
You could use the Revolution 
Education PICAXE-14 project board 


(AXE117) for testing but it would be 
quite simple to make up your own 
pc board/stripboard layout or, as we 
have shown here, use the breadboard 
approach taken with many of the 
PICAXE projects in SILICON CHIP. 

‘vpf filename’ and ‘vst’ are the com- 
mands required by the VMUSIC2 to 
play and stop mp3 files. Table 2 shows 
(o: 2 all the most common. VMUSIC2 com- 
ES j i mands. 

Note that as each letter in the MP3 
filename uses up memory in the 
PICAXE, itis far better to rename your 
files “1.mp3”, “2.mp3” etc. rather than 
“Meatloaf - Bat out of hell.mp3”! 

Of course you could now add 
switches to the PICAXE circuit, so that 
when a swiich is pressed the song is 
played. Program 2 shows this type ol 
idea, with two switches connected to 
PICAXE inputs 0 and 1. 


PROGRAM 
EDITOR 


(TO PC 
SERIAL PORT) 


PROGRAMMING 
RESISTORS 
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Connecting to a 
PICAXE-28X1 chip 


Although the VMUSIC2 will work 
fine with a PICAXE-14M chip, you 
will probably soon run out of memory 
on more complex programs. In this 
case it would be advisable to switch 
to the new PICAXE-28X1 chip, as it 
has 16x more memory! The PICAXE- 
28 protoboard (AXE022P) is ideal for 


GREEN 


BLACK 


se PICAXE 28X1 — VMUSIC DRIVER 


Fig.2: here the VMUSIC2 drives the new PICAXE-28XI chip. You not only get 
more control and functions but sixteen times the memory! 


42 SILICON CHIP siliconchip.com.au 


Program 3 — VMUSIC2 to PICAXE 28X1 


#picaxe 28x1  ;set picaxe type 


symbol first_byte = b0 
symbol point = bt 
symbol temp = b2 
symbol loopcounter = b3 


setup: 
; setup serial hardware 

- at 9600 with background receive 
hsersetup b9600_4,%01 


init: 
- Send Es until the unit responds correctly 
hserout 0,("E”,CR) 
gosub get_response 
if first_byte <> “E” then init 


main: 
- check to see if a drive is actually inserted 
; response will start D for yes and N for no 
hserout 0,(CR) 
gosub get_response 

if first_byte <> “D” then main 


; play track 1.mp3 
; response will start Dif ok, C if not 
hserout 0,(“vpf 1.mp3”,CR) 
gosub get_response 

if first_byte <> “D” then main 


‘ play ten seconds 
pause 10000 


' pause for 5 seconds 
hserout 0,(*e”) 
pause 5000 


‘note no CR here 


' play another ten seconds 
hserout 0,(CR) 

gosub get_response 
pause 10000 


“stop 
hserout 0,(“vst” CR) 

gosub get_response 
pause 5000 


goto main 


- Sub procedure to receive background bytes 
get_response: 

pause 1000 

point = 0 


; wait a while 
; reset local pointer 


get point,first_byte ; Save the first reply byte 


do 
get point,temp ; get returned byte 
sertxd (temp) ; transmit it 
inc point ; increment pointer 
loop while temp <>CR ;if not CR loop 


hserptr = 0 ; reset the background receive pointer 


return 
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Program 4 — logging 


logging: 


readadc 1, b20 - readadc value into variable b20 


; create a log file called ‘log.txt’ 
hserout 0,("opw log.txt” CR) 
gosub get_response 


bintoascii b20,b5,b6,b7  ; convert loopcounter byte to 3 ascii digits 
‘and write 8 bytes foop_xyz 
hserout 0,(“wrf “,$00,$00,$00,$09,CR,”value “,b5,b6,b7) 


gosub get_response 


hserout 0,(“clf log” CR) 
gosub get response 


pause 1000 
goto logging 


testing but again it would be quite simple to make up your 
own PC board/stripboard layout. 

One of the new features of the 28X1 is its ‘internal’ 
enhanced hardware serial module. This module is far 
more efficient than the serial connection via the standard 
input/output pins, and also supports much higher baud 
rates (the 9600 required here is no problem at all!). It also 
allows serial receives in the background (while the PICAXE 
processes other tasks). 

Fig.2 shows a slightly more complex connection, where 
the VMUSIC2 is connected to both the hardware serial in 
and hardware serial out pins. This now allows the VMU- 
SIC2 to send replies and information back to the 28X1 chip 
— ie, we now know if a command has been received and 
understood. 

Program 3 shows how to get replies from the VMUSIC2 
module. This is achieved via the ‘get response’ sub proce- 
dure, which receives the serial replies from the PICAXE 
serial port hardware. 

Each reply can be of different length, so the sub-procedure 
only returns when the terminating carriage return (CR) byte 
is received. 


Data Logging 

A secondary feature of the VMUSIC2 (and the primary 
feature of its cheaper, non-MP3, little brother, the VDRIVE2) 
is to read and write to files onto the USB thumb drive. This 
makes it ideal for data logging experiments. 

Program 4 shows part of a program to use the fileopen 
(opw), file write (wrf) and file close (clf) commands. Further 
details for these commands can be found in the VMUSIC2/ 
VDRIVE2 datasheets. 


Summary 

The VMUSIC2 is a neat, economical, solution to playing 
MP3 and WAV songs and sounds. It is easily interfaced to 
a PICAXE chip making it ideal for linking into many musi- 
cal projects. 

The file reading / writing functions will also appeal to 
many data-logging type experiments. 

For further details, schematics and technical datasheets 
for the VMUSIC2/VDRIVE2 module please visit www. 


vinculum.com SC 
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SERVICEMAN'S LOG 


I just hate doing repair quotations 


Giving quotes to repair equipment such as a TV 
sets is not that easy. As often as not, providing 

an accurate quote means spending a great 

deal of time tracking down the fault, by which 

time the job has really been done. And if the 

customer then rejects the quote, you don’t get a 


cent for your time. 


I just hate doing quotations because 
of all the implications involved. The 
requests come in many different forms, 
often starting with a phone call which 
goes as follows: “I live in Outer Woop 
Woop. Do you do free quotes?” 

In other words, are you prepared 
to drive all the way out to my place, 
strip down the set and repair it before 
you can give me a cast-iron guaranteed 
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quote and then put it all back to how 
it was and return home — all for free. 
Not even charities do that. 

Then you have the guy who thinks 
he is being really helpful because he 
has jammed his 150cm rear-projection 
TV in the back of his smallish station 
wagon and brought it in, expecting 
a free quote based on a quick view 
through the rear window. Obviously, 
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HOW TO NOT HATE DOING QUOTATIONS oso 
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I’m expected to fit my Kryptonite eye 
adaptor, remotely scan all the circuits 
and, without diagrams or test instru- 
ments, locate the exact fault and sug- 
gest a cheap fix. 

Other clients think that by just quot- 
ing the set’s model number is enough 
for me to surely know the cost of the 
repair. 

For all these misguided people I 
have to tell them that free guesses 
are free because they are worthless, 
In most instances, I have to repair 
the problem first to be sure, because 
often the original symptom hides other 
problems behind it. 

The insurance companies are more 
reasonable in that they will pay for 
the quote but this is still going to be 
a close guesstimate, because the cost 
of doing the full repair often exceeds 
the quote. 


Dead Panasonic TX-21FJ50A 


For example, I had a Panasonic 
TX-21FJ50A employing a GP-3 chas- 
sis come in dead. Apparently, it had 
been hit by a lightning strike during a 
storm and was the subject of an insut- 
ance claim. 

Removing the set’s back revealed 
absolutely no sign of any visible 
damage — no fuses gone, no resistors 
blown or blackened and no exploded 
semiconductors. The only clue I had 
was that there were no voltage outputs 
from the switchmode power supply 
and the only measurable voltage 
was +330V to the chopper IC ([C801, 
STRW6754), which would not decay 
at switch-off. 

OK, you say, quote for the IC and 
you'll be right. Well, no! I ordered 
the IC and the 8.2V zener (D820) that 
“hangs” off it and fitted them first 
before even starting the quote. This 
was just as well because although this 
restored all the power to the set and 
the picture was back, there was now 
no sound. 

I checked all the menus and the 
inputs and then — using a wet finger 
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— established that the sound output 
ICs were in fact working OK. I could 
even get noise out of the loudspeakers 
all the way back to the digital sound 
microprocessor (C2102), a large-scale 
80-pin surface-mounted IC. 

The original part number of MSP- 
3410GAB83 is now substituted by 
CIAB00002133 and is pretty expensive 
and labour intensive to replace. So 
what was I supposed to do now? Buy 
this IC and spend a couple of hours 
replacing it so that I could be sure there 
was nothing else wrong and that this 
was the only thing left to repair? 

The fact is, if I had done that and 
the quote had been rejected, I would 
then be down the mine by a serious 
amount — especially as this set isn't 
that expensive to replace lock, stock 
and barrel. In the end, it was a gamble 
I wasn’t prepared to take and the set 
was written off. 

The fact is, it is sometimes very 
difficult to keep costs under control, 
especially when you have a lot of 
logistics. By logistics, | mean getting 
the technician, test equipment and 
parts, etc to the inside of the TV. Ifa 
set has to be collected and delivered 
and is large, heavy and requires more 
than one person plus a large van, you 
can see how these logistics can create 
equally large expenses. 

In order to overcome some of these 
problems, I try to just transport the 
chassis or the particular faulty circuit 
board back to the workshop but even 
this sometimes doesn’t work. 


Sony rear-projection set 
I was recently called out to a Sony 
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KP-E61SN11 61-inch (155cm) rear 
projection TV using an RG-1 chassis. 
The set was dead at switch-on and the 
client reported that it then took a very 
long time to come on. 

When I arrived, I discovered that the 
set was kept in his garage at a block of 
units near the sea. The problem with 
rear projection TVs is that the board 
sits along the bottom of the cabinet 
and in order to work on it, it has to be 
at waist level. In this case, this wasn’t 
possible, so I removed the power sup- 
ply and took it back to the workshop 
where it was repaired, checked and 
tested. 

The set was now going a little bet- 
ter but was still cutting out, so next I 
brought in the horizontal deflection 
board. This too was repaired, after 
which the set stayed on a bit longer. I 
then discovered that the HV unit was 
arcing so I had to order a new one. This 
was duly fitted but I still wasn’t out of 
the woods, as the vertical deflection 
IC, which is on the next board, was 
faulty, as were the convergence ICs. 
All this travelling made the repair 
very expensive. 


Samsung convergence faults 


Recently, I have repaired several 
Samsung rear-projection TVs, mostly 
for convergence faults. These faults are 
usually the convergence ICs, which 
are STK392-010 amplifiers. And when 
they go, they invariably take anumber 
of fusible resistors with them. 

Unfortunately, one can never be 
sure of the full extent of the damage 
with these types of faults and whether 
it is one or both of the ICs. However, 


Tymphany & DST bring together Peerless & 
Scan-Speak the worlds most respected 
and trusted high-end loud speaker brands for 


Items Covered This Month 


Panasonic TX-21FJ50A TV set 
(GP-3 chassis) 


e Sony KP-E61SN11 rear pro- 
jection TV set (RG-1 chassis) 


e Samsung SP-42W5HPX/XSA 
rear projection TV set 


e Sharp LC30HV2M LCD TV 

e LGPDP 42V7 plasma TV 

e LG MS-1942 microwave oven 
© 
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Panasonic PT-AX100 projector 


Panasonic TX-68FJ50A TV set 
(GP3 chassis) 


eo JVC GNP420E plasma TV 


o Metz A2TF97 TV set (696 
chassis) 


previous jobs can give you a ballpark 
range for a cost estimate. 

Once] had a Samsung SP-42W5HPX/ 
XSA — supposedly using a J42 chassis 
— with only a blue convergence error. 
Like all projection TVs, access to the 
lower chassis is poor and you have to 
unplug a lot of the wiring harness until 
the deflection panel is accessible. 

I replaced the blue ICZ04 with an 
STK392-040 and measured all the 
resistors and fuses around the ICs 
but found nothing untoward. I then 
reassembled everything and switched 
on. 
The sound came through OK but | 
was mortified to find that I no longer 
had any picture whatsoever. There was 
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Sevicemanssloce—rcontinued 


~~ SHE HAD SEEN THE 
SIZE OF THE RAT IN THE 
EQUIPMENT ROOM 


no OSD either and the only sign of life 
I had was an arc of coloured spots on 
the top righthand side. However, the 
CRT filaments were obviously alight 
and I could hear the rush of EHT static. 
What’s more, the deflection yoke was 
fully plugged in, as were all the other 
plugs as far as I was concerned. This 
set should now have been a goer, so 
why was it giving me grief? 

I subsequently spent a great deal of 
time checking my work and retracing 
my tracks, all the time trying to restrain 
my rising panic. I mean, what could 
I tell my client? Was I going to have 
to come up with something along the 
lines of “oops, sorry, I’ve jiggered your 
set and as my car is full (and too small), 
I cannot take it back to the workshop 
to fix it. And no, you won't be able 
to watch telly all long weekend as I 
haven't got a loan set on board.” 

I could see all this going down like 
a lead balloon, especially ifI also told 
them | had no idea what was causing 
the problem. 

In the end, I decided the best course 


the focus lead to the focus assembly on 
the front. This was because I couldn't 
work out how the front escutcheon 
came off. It was probably being held 
on by a screw I couldn't see at top 
centre and I didn’t want to use force 
in case I broke something that I would 
really regret. The service manual gave 
no clues. 

Anyway, by keeping my cool, I even- 
tually completed the re-installation 
and gingerly switched the set on. 

I don’t know what it was that I had 
done the second time around which I 
hadn’t done the first time (or whether 
my prayers had simply worked) but I 
was extremely pleased to find that the 
picture had been completely restored 
and everything was now OK. 

Thank heavens they’re not all like 
that. 


Who's the dirty rat? 


One of the companies I sub-contract 
for is involved in selling, installing 
and servicing upmarket AV systems to 
clubs, hotels and even homes. 

One such club had an AV system 
that also included PA (public address) 
and surveillance. This system had 
been going for over six months without 
problems but then the music system 
stopped working in one of the rooms. 
A service call was made and it didn’t 
take long to find a break in a cable 
behind the rack of amplifiers. This 
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was quickly repaired, after which the 
system worked normally again. 

A few weeks later, another serv- 
ice call was booked when a camera 
stopped working. This fault was 
tracked down to another cable being 
cut in a different location not far from 
the first. Once again, the repair was 
straightforward and the system was 
soon back on air. 

Unfortunately, that was not the end 
of the story. Over the next six months, 
numerous more calls were made to 
repair broken cables in different rooms 
and systems. Though none looked like 
they had been cut with side cutters, 
it was beginning to look like faulty 
cables, or, more disturbing, someone 
maliciously cutting them. 

The mystery continued until a 
chance comment by one of the girls 
working in the club that she wouldn’t 
be seen dead in the equipment room, 
as she had seen the size of the rat that 
lived in there! Finding and dispos- 
ing of the rodent halted any further 
service calls! 

In fact, this story reminded me of 
another many years ago about a black 
and white TV with no sound in a 
take-away restaurant. When the back 
was removed, the fault was easy to 
spot — the loudspeaker cone had been 
totally eaten away by rodents! 


LG plasma TVs 


In previous Serviceman’s Log arti- 
cles I have mentioned replacing the Z 
Sustain, Y Sustain and Control Boards 
in LG manufactured plasma TVs to- 
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of action was to calm down, remove man 
the whole chassis and start again. I Enema n a 
examined the PC board for dry joints a A 
and resoldered a number of possible 
suspects. I also resoldered the ica T T f. =f A ye a my ii t YA mi ha à d 
earth connections and then reassem- 
bled the chassis very carefully and 
methodically. 

I had a lot of problems reconnecting 
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A close-up view of the IC En the TARE on the; Z SUS ERE in LG 
plasma sets. Note the discoloration beneath transistors Q1 & Q4 (arrowed) 
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It takes a lot of effort to desolder the IC — just one of the 
reasons why the Z SUS board is not a repairable item. 


gether as a kit (Part No: 6871VSNBO3E). The reason for 
this is that they are all matched, modified and upgraded. 
Most times, the no picture problem is due to fuse FS1 (+ VS) 
T4.0AH going open circuit because of the IC underneath 
the heatsink on the Z SUS board. 

The accompanying photograph of the IC clearly shows 
the discoloration of Q1 and Q4 underneath the clear epoxy 
resin. The board is not considered repairable to component 
level. It takes a lot of effort just to desolder the IC and no, 
it is not available as a spare part. 


Sharp LCD TV 


We had a Sharp LC30HV2M LCD TV come in under 
warranty with the complaint that it “made a popping noise 
and smelled”. Well, you would complain about that! 

When we got it on the bench, the set was actually dead. 
Obviously, the reported symptoms were its last dying 
throes. I soon found that FET Q1 (2SK2917) was short 
circuit and a quick look around showed a fair bit of de- 
struction. Most manufacturers insist you just change the 
board, so we ordered a new “Display Power Unit”. 

We were therefore quite surprised when we received 
a box of 22 parts instead — mostly surface mounted com- 
ponents (parts kit BQC-30HV2/4-1 — see Service Bulletin 
CTV199R). Not only that, they also suggested we resolder 
both ends of nine other surface-mounted resistors. 

We were somewhat annoyed with this as there was a fair 
bit of work involved and we don’t get much for warranty 
repairs. Anyway, we attended to these dry joints first and 
were surprised at how bad they were for surface-mounted 
components. When you heated one end, the part actually 
began to move! 

When we replaced the parts, we found only about half 
of them to be faulty but — get this — it still didn’t fix the 
power supply! Further detailed investigation revealed that 
R31, the 10kQ bias resistor to Q9 (2SK2717), was high at 
18kQ. Replacing it finally fixed the problem. 


LG microwave oven 


We recently experienced an unusual problem with an 
LG microwave oven with no display. When we removed 
the control module, we checked the small mains trans- 
former to find it open circuit. Easy, we thought — just order 
a new one and replace it, which is what we did to find it 
made no difference! 
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Phidgets are an easy to use sel of building blocks for low cost sensing and control from your PC. 
Using the Universal Serial Bus (USB) as the basis for all Phidgets, the complexity is managed behind 
an easy to use and robust Applicalion Programming Interface (API). Applications can be developed 
quickly in Visual Basic, VBA ( Microsoft Access and Excel), Labview, Java, Delphi, C and C++, 


For Hardware Developers 

Easy Access to USB as an Interface. 

Clear separation of hardware and software. 
No need to explain bit, bytes, and baud to 
the programmers : instead refer them to 
Phigits APIs. 


For Programers 

Wrap Phidget Libraries with your own 
Propriety software. 

No reverse engineering - protocols available. 
There are a number of open source projects 
to get involved in. 

Reach out into the world and make things happen 


For Researchers 

New Physical interfaces can be 
easy as software widgets. 
Research and study, not solder and debug hardware. 

Cheap, available hardware makes it a snap to reproduce results. 


Phidgets are easy to program and use. No knowledge of hardware, microprocessors, 
USB, communication protocols, is needed. An imagination is recommended however. 


“our Australian Distributor 


O zzieSsim 
Flight Simulator & Hobby Technologies 
Email: sales@ozziesim.com,au 


Www .ozziesim.com.au | 


ATC ENGINEERING DESIGN KITS 


> PORCELAIN CAPACITOR KITS FROM $150 

> ULTRA LOW ESR CAPACITOR KITS FROM $65 
» CAPACITOR TUNING STICK KITS FROM $65 
» RESISTOR DESIGN KITS FROM $180 

» INDUCTOR DESIGN KITS FROM $150 

» DETAILED KIT INFO AVAILABLE ONLINE 
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Senvicemanssoge—scontinued 


woh SVC GNP420E£ PLASMA CAME 
IN WITHA GHOST LIKE EFFECT boo 


Next, we checked both the new and 
old transformers to find both now had 
continuity which meant we had obvi- 
ously misdiagnosed. In fact, it wasn’t 
until we checked a few other parts 


Wanta real speed 
controller kit? 


If you need to control 

12 or 24 volt DC 

motors and 

want a 

speed 

controller 

that will easily 

handle 30 amps, 

then this is the kit for you. 


This controller allows you to vary the 
speed of DC motors from 0 to 100%. It 


is also ideal for controlling loads such 
as incandescent/nalogen lamps and 
heating elements. 


This kit makes a great controller for 
use on small electric vehicle projects, 
such as electrically assisted bikes and 
go-carts. We have tested it to over 30 
amps without problems—it barely gets 
warm! /tem code: SPEEDCON. 


We also have solar maximiser kits, 
Luxeon LEDs, and lots of interesting 
products and publications. 
Go to shop.ata.org.au or call 
us on (03)9639 1500. 
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like resistors and found that they too 
measured open circuit that we worked 
out what was happening. 

These boards are now sprayed with 
totally invisible shellac which acts as 
a very good insulator. This means that 
in order to check components, you 
either need to resolder the connections 
or use a meter with extremely sharp 
probes to penetrate through to the PC 
board tracks. 

So it fooled us. In this case, it was 
the display itself that was faulty. 


The ghostly JVC plasma 


We recently had a JVC GMP420E 
plasma set come in with a ghost-like 
effect. It is hard to describe but this 
symptom is somewhat like CRT per- 
sistence, where a bright object remains 
in the background of the picture after 
the scene has changed. In addition, 
the picture was snowy, even on AV 
mode. 

Technical support advised us that 
this was due to a fault in the scan 
and control modules, so this set was 
beyond economic repair. 


Panasonic projector 


We had a Panasonic PT-AX100 
projector come in under warranty, 
the owner complaining that it was 
unexpectedly shutting down aminute 
or so after it started. 

We found that after the lamp had 
been on for about 80 seconds, the 


power was shutting off. At the same 
time, the power monitor LED would 
go orange and start to flash. The self- 
check screen indicated a failure of the 
iris unit (*OK” LED turns red). 

What happens is that after a few 
hundred hours of operation, the heat 
inside the unit causes the mechanism 
to begin to intermittently seize. And 
once the iris stops, the projector pro- 
tection circuit cuts in. 

A new modified iris unit is now 
supplied by Panasonic — Part No: TXZ- 
ENO1VKD3. 


Panasonic TV set 


I recently made a house call on a 
Panasonic TX-68FJ50A (GP3 chassis), 
the owner complaining that there was 
no picture. Well, that was quite true 
— there was a black raster, the OSD 
(on-screen display) menu functions 
were all working and the sound was 
OK too. If tuned to a blank channel, 
the screen would mute to blue. 

Turning up the G2 screen control 
revealed the faint imprint ofa picture. 
Ithen checked the voltage on the beam 
limiter pin on the flyback transformer 
and this revealed a negative voltage 
instead of a positive one. 

Following the path past R558, I 
soon came across R557 which is con- 
nected to the +140V rail. This resistor 
was open circuit but I was faced with 
a problem as to what its real value 
should be. The circuit showed it to be 
88.8kQ but the 5-band resistor on the 
board was green, white, black, red and 
brown, which reads 59kQ. 

Initially, I fitted an 82k resistor 
which restored the picture. I then 
decided to replace it with 27kQ and 
33kQ resistors in series (= 60kQ). That 
made no discernable difference to the 
picture quality, so why do the design- 
ers fit a 1% non-preferred value when 
it isn’t critical? 


Metz TV set 


A Metz A2TF97 TV (696 chassis) 
was stuck on PR1 (DVD AV) and no 
control functions were working, ei- 
ther via the front panel or the remote 
control, It was as if a button was stuck 
permanently on. 

The cause was an IZC bus line that 
was shorting to ground. Pinpointing 
the exact location of the fault meant 
disconnecting each device on this 
bus until the short was cleared. This 
turned out to be the first tuner and a 
new one restored all the functions. $6 
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For temperature control without ®ve,ghe™e 


D TENPERATU 


What’s a PID controller? PID stands for “proportional integral 
differential” and relates to a process which seeks to continuously 
correct the error between a measured variable and a desired 
setting by calculating an appropriate correction process. 

In practice, it can largely avoid the large overshoots and 
undershoots that occur in simple temerature control systems. 
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eeping tight temperature con- 
Ke is essential in many proc- 

esses. For instance, good tem- 
perature control of a PC board etching 
bath is essential for best results. 

Too low a temperature and the proc- 
ess will be very slow, while too high a 
temperature will cause the etch resist- 
ant film to degrade and the solution to 
steam appreciably. 

Another, arguably more important, 
process where precise temperature 
control is vital is in a good home 
brew! 

Getting good temperature control is 
not as easy as it may seem. Consider 
the setup in in the photo at left and 
represented below in Fig.1. 

When the hot plate is turned on, 
heat passes from the hotplate to the 
solution through the walls of the 
container. 

When the temperature ofthe solution 
reaches the desired value, the control- 
ler (the Digital Thermometer/Thermo- 
stat featured in the August 2002 issue 


THERMOMETER > 


of SILI- 
CON CHIP) 
switches 
the hot plate 
off but the tem- 
perature will con- 
tinue to rise. 

This is because there 
is significant thermal 
resistance in the surface 
contact between the container 
and the hot plate, so that the tem- 
perature of the hot plate when it is 
turned off is much higher than the set 
temperature. 

The actual amount by which it is 
higher than the set temperature de- 
pends on the relationship of the set 
temperature to the maximum tempera- 
ture attainable by the hot plate. 

For instance, a 2000W hot plate 
was found to have heated to 150°C 
when the temperature of the solution 
reached the optimal temperature of a 
persulphate bath, 65°C. 

Heat therefore continues to pass 


Fig. 1: model diagram of vessel on a hot- 
plate showing equivalence to an electrical 


circuit consisting of a series connection of 
two RC circuits. 


Temperature difference 
—————- = Power flow 
Thermal resistance 


Temperature difference x Heat Capacity 
= Power flow x Time 
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Voltage difference 
Resistance 


= Current 


Voltage difference x Capacitance 
= Current x Time 


through the 
walls of the con- 
tainer and the tem- 
perature continues to 

rise, until the hot plate 
and the solution are in thermal equi- 
librium. 

The result is temperature overshoot. 
Furthermore, after the peak tempera- 
ture has been reached the system starts 
to cool down towards the desired 
temperature and the hot plate turns 
on again at the set temperature. 

The overshoot repeats, although this 
time it is smaller. The end result is 
that with on/off control, the tempera- 
ture of the system in Fig.1 oscillates 
periodically. 

For etching PC boards, the result 
is the inconvenience of a lot of steam 
being generated but for many proc- 
esses such as distillation, overshoot 
is simply not permissible. 

Our aim here is to understand the 
operation of the thermal delay of the 
system in Fig.1 and counteract it to 
achieve good temperature control. To 
do this we need to design a control- 
ler which has a more complicated 
response than simply on/off. 

But first we shall develop a model 
to make it easier to understand what 
is happening. 

It turns out that the thermal setup on 
the left side of Fig.1 is well modeled by 
an electrical circuit consisting of resis- 
tors and capacitors, as shown on the 
right side of Fig.1. This is more than 
just a convenient picture; itis based on 
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DEGREES 


Q 100 AD 


SECONDS” 


Fig.2: temperature plot of a typical “switched” hotplate 
which has an initial large overshoot, followed by a series 


of smaller over-temperature peaks. 


actual mathematical correspondence. 
If we make the equivalence 


voltage 
current 


temperature <-----> 
power <-----> 


then the equations in Fig.1 show that 
Newton’s law of cooling corresponds 
exactly to Ohm’s law, while the Law of 
Heat Capacities corresponds exactly to 
Coulomb’s law for the capacitor. 

Therefore we can view the thermal 
system as a good approximation to a 
passive resistor-capacitor network. 

The heat capacities of the hot plate 
and of the vessel correspond to capaci- 
tors C1 and C2, the thermal resistance 
between the hot plate and the vessel 
corresponds to resistor R2, while the 
heat loss of both hot plate and vessel 
to the surroundings is modelled by 
resistors R1 and R3, respectively. 

The ambient temperature in the 
thermal system then corresponds 
to earth potential in the electrical 
circuit. However, it is easy for confu- 
sion to arise due to the fact that in 
the correspondence thermal power is 
equivalent to electric current and not 
to electric power. 

Thus expressions such as V2/R and 
1/2 CV? which correspond to power 
and energy in electric networks have 
no simple interpretation in the equiva- 
lent thermal circuit. 


Theory of PID Control 


If we use a computer to switch the 
electric circuit of the right side of Fig.1 
on or off, depending on whether a 
preset temperature has been reached, 
the response is shown in the graph 
of Fig.2. 
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OVERSHOOT 
(DEGREES) 


= 


400 200 0 


07 da DE 
SET TEMPERATURE / MAXIMUM TEMPERATURE 


Fig. 3: temperature overshoot for a typical vessel on a 
hot-plate as a function of set temperature for equal time 


or 10 


constants (blue line) and their ratio equal to 5 (red line). 


Itis characterised by an initial large 
overshoot, followed by a series of 
smaller oscillatory overshoots, which 
tend to an oscillation of constant am- 
plitude above and below the preset 
temperature. 

In fact, the initial overshoot and 
oscillation amplitude are easily cal- 
culated in terms of the time constants 
of the RC circuit and the set voltage, 
as shown in Fig.3. 

The overshoot depends on two 
ratios; the ratio (11:12) of the time 


CONTROLLER 


(a) - OPEN LOOP CONTROL 


CONTROLLER 


(b) - FEEDBACK CONTROL 


constants of the hot plate and vessel 
RC circuits, and the ratio of the set 
temperature to the maximum steady 
state temperature, when the hot plate 
is on continuously. 

From Fig.3 we can establish a 
simple rule of thumb to determine 
whether overshoot is likely to be a 
problem in a given situation. 

First of all, if the maximum tem- 
perature achievable by the heating 
(or cooling) element, when it is on 
continuously, is much greater in 


Tout = Tset x C[s) x Gis) 


SYSTEM 


ii Tset x C(s) x G(s} 
1 + C{s) x G(s} 


Fig. 4: block diagram showing the response to a change in set temperature 
(Tset) of a controller - system combination connected in (a) open loop, and 
(b) with a portion of the output (Tout) fed back to the input. 
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Fig. 5: the user interface of the PID controller showing a 
typical impulse response. 


magnitude than the desired tempera- 
ture, then substantial overshoot is a 
possibility. 

For it definitely to occur, the time 
constants of the heating element and 
the heated vessel must also be within 
an order of magnitude of each other. 

So if t1 is much greater than 12 
for example, the vessel reacts much 
faster than the hot plate and is able 
to follow its temperature much more 
closely, meaning there is no substan- 
tial overshoot. 

Similarly, if the set voltage is near 
the maximum voltage, no large over- 
shoot is possible since we are operat- 
ing close to the maximum temperature 
anyway. Both these criteria are satis- 
fied for the usual situation of a vessel 
heated on a hot plate. The equivalent 
maximum temperature for typical 
hot plates is of the order of 1000°C 
(which is the value used in Fig.3) and 
so is much greater than typical set 
temperatures. 

To cope with the overshoot prob- 
lem we adopt a simple strategy. The 
response of the equivalent RC circuit 
to a step in the set voltage, shown in 
Fig.2, is a calculable function of the 
circuit. 

If we feed this circuit from a control- 
ler with an exactly inverse response, 
then the response of the whole system 
will be flat — ie, it will behave like a 
resistor. The situation is shown in 
Fig.4a. 

The response of the RC network 
in Fig.1 we write as G(s), while the 
response of the controller we write as 
C(s). Then if we choose a controller 
so G(s)C(s) = R, the combined circuit 
behaves as a resistor, so that the out- 
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put voltage is related to input control 
current by Ohm's law: 

Vout = Icontrol x R. 

For a resistor, on/off control gives 
no overshoot. 

The controller with the required 
response, R/G(s), does not have to 
be built physically. We can calculate 
this response on a microprocessor and 
pass the digital values it generates to a 
DAC which provides the control cur- 
rents. The system is still driven by the 
computer directly, notin simple on/off 
fashion but with a R/G(s) response. 

However we have to investigate our 
ability to realise the R/G(s) controller 
response using a microcomputer-DAG 
combination. 

It turns out this is a problem because 
G(s) for a two time-constant system 
requires infinite control currents to 
achieve an inverse response. For finite 
voltages we cannot achieve G(s)C(s) 
equivalent to a resistor. 

The best we can do is approximate 
a two-pole RC network with a single 
time constant td, which we can choose 
so that Tset is reached in the minimum 
possible time with no oscillation. 
This corresponds to what is called the 
“critical response”. 

Obviously, if we set td = 0 we get 
the inverse response, which as we 
stated above is impossible. Hence we 
have to determine the minimum value 
of td corresponding to our maximum 
current. 

Our controller drive will initially 
be 100% so as to attain the preset 
temperature as quickly as possible 
and will then drop quickly to avoid 
overshoot, before leveling off to its 
steady state value. Fig.6 shows the 


Time * 
Fig. 6: drive energy provided by the PID controller to the 
thermal system as a function of time for a critical response. 
Starting with 100%, the drive has a trough to avoid 
overshoot, and then equilibrates to a steady-state value. 


result. If we push the time constant of 
the response below a critical value, a 
point will be reached where negative 
drive is required. Since this is impos- 
sible, overshoot will result. 

Hence the critical value of td corre- 
sponds to that where the curve of Fig.6 
just touches the horizontal axis. 

What we are required to do to com- 
plete this program is to measure the 
system response G(s). This is most 
simply done by pulsing the circuit for 
a set period, usually of the order of a 
minute and measuring the response. 

For typical systems the temperature 
hardly rises during the pulsing (this is 
why it is called an impulse response) 
and what we see is a large overshoot 
after the power had been turned off, 
followed by decay to ambient tem- 
perature. Typical results obtained with 
the present project are shown in the 
diagram of Fig.5. 

In fact, this curve is characterised by 
just three parameters. The first is the 
maximum steady-state temperature. 
We cannot measure it directly because 
this would mean overheating the hot 
plate, in which case other thermal 
processes, such as convection and 
radiation will come into play. 

Our thermal to electrical corre- 
spondence is based only on conduc- 
tion, so the actual maximum tempera- 
ture of the hot plate is substantially 
less than we estimate from the curve 
in Fig.5. 

However this does, not matter, 
provided we operate the system at 
temperatures below about 500°C or 
so, when these other processes are 
unimportant. 

The other two parameters are the 
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time constants t1 and 12, which in 
the usual case when R2 is small, can 
be understood as the heating constant 
of the hot plate, which is usually 
smaller than the third parameter, the 
cooling constant of the hot plate-vessel 
combination. 

All three parameters are extracted 
by the software from the curve in 
Fig, 5: 

Another problem with the open 
loop controller configuration (Fig.4a) 
we have been considering, is that it 
relies on our ability to measure model 
parameters exactly, allowing for no 
variations in time. 


PID control 


The fact that we are not able to 
measure system parameters exactly, 
as well as slight variations in these 
parameters during the experiment (for 
instance a breeze arising) means we 
have to introduce negative feedback 
into the system to reduce errors. This 
changes the system from open-loop to 
closed-loop as shown in Fig.4b. The 
output temperature is sampled and fed 
back into the controller input. 

In effect, the system functions as 
a feedback amplifier. And just as in 
that case, the feedback changes the 
response of the system. 

In order to achieve an RC type of 
response now, it turns out that the 
controller can be of the proportional- 
integral-differential variety (PID). 

This is a particularly simple type 
of control where the control current 
is based on the sum of three terms: a 
term proportional to the input voltage 
to the controller, a term proportional 
to the integral of this voltage, and a 
term proportional to the differential 
of this voltage. 

The constants of proportionality are 
the tricky parts requiring calculation 
and are determined by the require- 
ment that we obtain our desired RG 
response with minimum td. These 
values, as we have seen, are available 
directly from the impulse response. 

Thus for a new system we operate 
the controller by carrying out an im- 
pulse response (this can take up to a 
few hours depending on the system) 
and registering its parameters as well 
as the ambient temperature. These can 
also be entered manually, if desired. 

For instance, the value of td can 
be decreased from critical, if a faster 
response is desired and some over- 
shoot can be tolerated. Now we enter 
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RECEIVE COMMAND 
FROM PC 


MEASURE AMBIENT 
TEMP SEND TO PC 


MEASURE TEMP 
SEND TO PC 


MEASURE SET 


Simplified Flow Chart of AT90S2313 Code 


Fig. 8: this flow chart shows how the microcontroller interprets a range of 
commands from the PC. During a thermal program the controller executes the 
loop calculate duty - pulse - measure on the RHS of the flow chart. 


the set temperatures and durations we 
wish to cycle our system through (the 
thermal regimes of the system) and run 
the controller. 


Circuit operation 


The hardware part of the project is 
fairly straightforward as can be seen 
from the circuit diagram of Fig.7. It is 
designed to be used in conjunction 
with the Digital Thermometer/Ther- 
mostat project referred to earlier and 
published in the August 2002 issue. 

The PID Controller circuit is pow- 
ered from the +9V regulators on the 
Thermometer PC board and is inter- 
faced to the LCD module in the same 
circuit: 

The heart of the PID Controller cir- 
cuit is the AT90S2313 microcontroller 
IC1, which in addition to an extensive 
ALU (arithmetic logic unit), features 
1kb of program flash memory, 128 
bytes each of SRAM and EEPROM 
memory, a UART and a fast analog 


comparator. 

The analog comparator is used in 
conjunction with the LM334 constant 
current source (CS1) and the 82nF ca- 
pacitor to form a simple tracking ADC 
(analog to digital converter) which 
the microcontroller uses to measure 
temperature. 

The voltage signal representing tem- 
perature is passed to the ADC by op 
amp IC3, configured as a non-inverting 
amplifier with a gain of 20. Its high- 
impedance non-inverting input is fed 
directly from the digital thermometer 
via a shielded 4-core cable and DIN 
socket CONS. 

Thus IG3 provides minimum load- 
ing to the thermometer circuitry. 
This is important since the digital 
thermometer outputs voltages in the 
range 0-200mV and its temperature 
precision corresponds to a voltage of 
100uV. Since the ADC has an input 
voltage range of 0-4V, maximum preci- 
sion and minimum non-linearity due 
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to input offset requires a gain of 20 
for 1C3. The OP37 op amp was cho- 
sen here for its low-noise/input offset 
characteristics. 

The AT90S2313 (IC1) drives the 
load (ie, a 240VAC heating element) 
from its PB3 output (pin 15) via an 
optically coupled driver MOC3061 
(OPTO1) and an insulated tab Triac 
(TRIAC1). 

OPTO1 provides zero voltage 
switching of the Triac for minimum 
electromagnetic interference. Resistor 
R1 is used to limit the current to the 
MOC3061 LED consistent with reliable 
triggering. 

Communication with an optional PC 
is provided via the UART serial inter- 
face of the AT90S2313 using outputs 
PBO & PB1 and the MAX232 level con- 
verter, IC2. The latter changes the uni- 
polar 0-5V signals of the AT9082313 
to the +10V of the RS232 specification. 
The serial interface is used by the PC 
to send control codes to the microcon- 
troller and receive digitised values of 
the temperature. 

As mentioned above, the PID circuit 
is powered by the +9V supply rails 
of the Digital Thermometer via the 
4-core shielded cable and 5-pin DIN 
socket CONS. 


Negative current 
arrangement 


A problem would have arisen if we 
had attempted to power the micro- 
controller and MAX232 directly from 
the digital thermometer, since these 
require a single +5V supply. Then the 
supply for the digital circuitry would 
share a common ground return path 
with the analog temperature signal 
and since the latter must be precise 
to 100uV, spikes due to load switch- 
ing and UART transmission would be 
superimposed onto the signal due to 
the voltage drop across the connect- 
ing cable. 

To circumvent this problem, the 
negative currents from the AT9052313 
and MAX232 are returned to the -9V 
supply, instead of the digital ther- 
mometer ground, via the PNP power 
transistor Q2. Its emitter is held at 
ground potential (OV) by the voltage 
follower, op amp IC4. 

Thus, the earth line from the dig- 
ital thermometer only carries signal 
current. 

The controller can be run in stand- 
alone mode without serial connection 
to a PC and to support this, triggering 
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of the controller by the temperature 
set button of the Digital Thermometer 
is provided. 

The sensing is performed at PD6 (pin 
11) of the AT90S2313, which detects a 
train of pulses generated by the digital 
thermometer when the set button is 
pressed. These pulses are normally 
generated by the decimal point driver 
of the thermometer’s LCD panel. 

The original digital thermometer 
was wired in such a way that the 
decimal point is disabled when the 
set button is pressed and this is used 
by the PID Controller circuit. 

Note that in the original thermom- 
eter project the “temperature set” but- 
ton was wired as a two-contact switch, 
which will therefore still function if 
the two wires are interchanged. In 
the PID project all three contacts of 
the switch are used, hence one must 
ensure the wiring is as per the circuit 
of Fig.7. 

Fig.8 shows the complete circuit 
of the Digital Thermometer with the 
necessary modifications to connect it 
to the PID controller. These changes 
are shown in red. 


PID software 


Most of the project complexity is 
in the software but unless you want 
to examine the source code, you only 
need to acquaint yourself with the 
user-interface screen shown in Fig.5. 

Although the controller can be used 
to control the load in stand-alone 
mode, a PC is required initially to set 
the load parameters. 

Once the PC is connected via the 
serial cable to the programmed mi- 
crocontroller and the latter connected 
to the powered digital thermometer, 
the PC application can be launched, 
whereupon the screen of Fig.5 ap- 
pears. 

The first step is to make the software 
connection to the controller box. This 
is done by selecting the appropriate 
COM port (1-4) and pressing any com- 
mand button. 

For first time use, the test button 
is best. If no error message appears, a 
connection has been made. 

The controller has several modes of 
operation, as shown by the simplified 
(not all-encompassing) flow chart in 
Fig.8. The test and pulse modes can 
be started immediately. The test mode 
pulses any load connected to the con- 
troller at 50% duty cycle and sends 
temperature values to the PC, which 


Parts List — PID 
Temperature Controller 


1 diecast metal case, 115 x 55 x 
90mm (eg Jaycar HB 5042) 

1B9F 9-pin DIN socket (CON1) 

1 6-pin ISP connector, PC 
mounting (CON?) 

1 5-pin DIN socket (CONS) 

1 240V male IEC plug, fused 

1 240V femaie IEC socket 

17 10mm M3 screws 

810mm nuts & washers 

410mm M3 threaded standoffs 

1 10mm M3 csk screw, nut and 
washer. 

Semiconductors 

1 AT90S2313 IC (IC1) 

1 MZX232 RS232 interface (102) 

2 OP37 low noise op amp (103,4) 

1 MOC3061 Optocoupler 
(OPTO1) 

1 BTA10-600B insulated tab Triac 
(TRIAC1) 

1 7805 5V regulator (REG1) 

1 LM334 current source IC (CS1) 

1 MJE2955 PNP transistor (Q1) 

1 4MHz crystal (XTAL1) 

Capacitors 

3 470uF electrolytic 

1 10uF electrolytic 

4 1uF electrolytic 

3 100nF MKT polyester 

1 82nF MKT polyester 

2 22pF ceramic 

1 10nF 250V AC Class X2 

Resistors (0.25W, 1%) 

1100kQ = 1 82kQ 

2 4.3kQ 11509 

4 1009 1 479 

Resistors (0.5W, 1%) 

1 1kQ 1 3900 


1 10k02 
1 22002 


1 3902 


graphs them. The pulse mode is similar 
except a duty cycle percentage must be 
entered in the appropriate edit box. 

The other modes require a thermal 
regime to be entered. This is done by 
entering up to four different tempera- 
tures and durations in the appropriate 
edit boxes. 

Following this, the ambient temper- 
ature needs to be recorded. One must 
either enter a known temperature and 
press the enter button on the screen, or 
press the measure button and let the 
controller measure it as the current 
temperature of the probe. 

The mode of temperature control 
is then chosen. If overshoot is not 
expected to be a problem (for instance 
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the system is effectively a single-pole 
system), on/off control can be chosen 
since it is faster than PID. 

Otherwise PID control is chosen 
and PID parameters need to be en- 
tered. These parameters (as well as 
the necessity for PID control) can be 
established by running the system in 
impulse response mode, that is, enter- 
ing the pulse duration (the default is 
60 seconds) in the corresponding box 
and pressing the impulse response 
button. The load will be turned on for 
the chosen duration and subsequent- 
ly left alone, while the temperature 
is being recorded. 

A system with manifest 2-pole (ie, 
two time-constants) response will 
show almost no increase in tem- 
perature during the on period and 
subsequently a large overshoot will 
be recorded, following by a cooling 
down period. 

Data acquisition can be ended 
once a response resembling that in 
Fig.5 has been obtained. The es- 
sential element here is to allow the 
load to cool at least 20% below its 
peak temperature before ending data 
acquisition. 

If at any stage during the run, the 
temperature or time limits of the 
waveform displayed on the screen 
are exceeded, or if different scales are 
desired for any of the two axes, new 
initial and/or final time/temperature 
values can be entered into the ap- 
propriate four edit boxes adjacent to 
the graph axes and the redraw button 
pressed. 

At this stage the four PID param- 
eters can be calculated immediately, 
by pressing the Calculate button. The 
values appearing in the correspond- 
ing boxes are the three main charac- 
teristics of Fig.1 discussed in the PID 
Control Theory section: the maximum effective temperature 
of the element and the time constants 11 and 12. 

If the response shows no peak or a weak peak, error mes- 
sages will appear. In this case one must either re-acquire the 
response (after changing the pulse duration appropriately) 
or run the load in on/off mode. | 

You can alter the PID parameter values if you wish, at this 
stage. This might be necessary to improve control, since the 
real setup can deviate from the model of Fig.1. 

Thus if previous runs with the same system have shown 
that the final temperature is always 1% lower than the set 
value, the maximum effective temperature of the element 
can be decreased by 1%. 

Once the parameters have been calculated, the ‘Set Param- 
eters’ button needs to be pressed, so they and the thermal 
regime are recorded in the microcontro]ler's EEPROM. 

The load can now be run in the desired regime. Three 
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Fig.10: the PC board 
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component layout along with external board wiring. Note that the case 
must be earthed to the mains earth and the PC board also earthed at this point. 


choices are available, two operating under PC control and 
one stand-alone. 

In the PC mode, the PC calculates the required duty 
cycle and sends it to the controller, which pulses the load 
and sends the current temperature value back to the PC to 
be displayed. 

In stand-alone mode, the controller runs its own algo- 
rithm to calculate the duty cycle but still sends temperature 
values to the PC. In this mode the PC can be disconnected 
at any time with no effect on system operation. Both modes 
can be terminated using the ‘Abort’ button. 

The third mode of operation does not require the partici- 
pation of a PC at all. The digital thermometer and controller 
are used to run the thermal regime already stored in the 
controller EEPROM. 

This mode is initiated by pressing the temperature set 
button on the digital thermometer for at least 1/2 second. 
If this button is held down for longer than two seconds, 
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Here’s how it fits together in the diecast case as per the 
diagram at left. Not shown here are the cable ties used to 
prevent wires moving and shorting. The photo below right 
shows the completed project. 


an additional feature is turned on, whereby rather than 
using the set temperature stored in memory as the first set 
temperature value, the controller reads the temperature set 
on the digital thermometer and uses it instead. 

This mode is terminated, either when the time stored in 
memory elapses or the thermometer is turned off. 


Construction 


All the components of the PID Temperature Controller 
are mounted on a PC board measuring 85.5 x 79mm and 
coded 04107071, which itselfis mounted in a weatherproof 
aluminium diecast case measuring 115 x 55 x 90mm (eg, 
Jaycar HB-5042). 

The complete wiring diagram is shown in Fig.10. 
An accompanying photo shows the wiring layout 
of the prototype which is slightly different to that 
shown in Fig.10. 

The diecast case needs to be drilled to accept an 
IEC male mains socket which contains an integral 
250V 10A slow-blow fuse, an IEC female mains 
socket, as well as 5-pin DIN and RS232 sockets. 

The required cut-outs for the IDE sockets (male 


{on} 


and female) can be made either by drilling around the ` za; 


periphery with a small drill and filing out, or by using 
a mill if one is available. 
Two holes need to be drilled to accept the 3mm screws 
which affix the isolated Triac and mains earth wire lug. 
Assembly of the PC board is quite straightforward but 
we can suggest a procedure. 
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Install the PC pins, sockets and connector CON2 first, 
then the passive components such as resistors and capaci- 
tors, followed by the link and 4MHz crystal. Next are the 
3-terminal regulator, transistor Q2 and the op amps, cur- 
rent source (LM336) and the optocoupler. Ensure that the 
14F and 10pF Tantalum capacitors are connected with the 
correct polarity. 

The Triac should be soldered to the PC board, keeping 
its leads as short as possible, while still allowing them to 
be cranked slightly, so that its insulated tab can be secured 
to the case. 

The entire mains section of the track needs to be ‘tinned’ 
with a layer of solder about 1mm thick, to reduce PC board 
heating when high-power loads are being controlled. Use 
a 40W soldering iron or higher for this. 

Once the diecast case has all holes drilled and machined, 
the IEC male and female power sockets can be installed, 
then the 5-pin DIN socket and 9-pin D socket. 

The Triac tab can be smeared with some heatsink com- 
pound and the assembled PC board mounted in the case, 
using the four corner mounting holes pre-drilled in the 
box. Secure the Triac tab to the case, using a screw, nut 
and lockwasher, then connect the mains wiring between 
the two IEC sockets and to the PC board. 

A separate lug-terminated earth mains wire is soldered 
to the earth contact on the mains socket earth and the lug 
bolted to the diecast case with a separate screw, nut and 
lockwasher, as shown in the wiring diagram. 

Make sure the mains wiring is as short as possible and is 
kept well away from the low voltage parts of the circuit. 

Once the controller is assembled the digital thermometer 
needs to be equipped with a DIN socket so that a connection 
can be made to the controller, This is done by drilling a hole 
in the back panel (one can use a 1/2” drill and subsequently 
enlarging the hole with a tapered reamer). The DIN socket 
is wired as per Fig.10. 

Our photos show the Dick Smith Electronics version 
of the Digital Thermometer which was different in a 
number of aspects to the 
original project fea- 


IEA 
tured in August 
2002. The DSE 
version had 
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These photos show the modifications to the Digital Thermometer — the DIN socket on the rear panel allows interfacing to 
the PID Controller. This is the DSE kit version which is slightly different to the original August 2002 project. 


additional 5V regulators for its LCD module and slightly 
different interfacing to the LCD. However, the connections 
are still the same. 


Operation 

Connect the controller to the digital thermometer using a 
5-wire DIN cable and to the PC with a 9-way RS232 cable. 
Turn on the thermometer and check for the presence of +9V 
& -9V on pins 7 & 4 of either of the two op amps. Check for 
+5V at pin 20 of the AT90S2313 and confirm that the volt- 
age difference between the controller box and the digital 
thermometer earth is no more than 1mV or so. 

When the unit has passed the above tests, connect an AVR 
programmer to the programming header and program the 
microcontroller’s FLASH and EEPROM. The software will 
be available on our website at www.siliconchip.com.au 

Remove the programming connector and close the box. 
Connect a suitable resistive load and mains power to the 
controller and launch the PC application. Choose a suit- 
able COM port number and press ‘Test’. If an error message 
indicates ‘no connection’, change the COM port number (in 
the range 1-4) and try again. 

If everything is working, the load should be pulsed on/off 
with a 50% mark-to-space ratio and a graph of the probe 
temperature-versus-time should appear. You can touch the 
temperature probe with your fingers and check that the 
temperature rises and then falls. 


Calibration 

It is likely that at this stage you will notice some dif- 
ference between the digital thermometer reading and the 
temperature displayed on the screen. This is mainly due 
to variance in the particular values of ADC components in 
your circuit. Choosing the scaling and offset appropriate to 
your components can reduce these errors. This is done by 
pressing the ‘Calibrate’ button and changing the scalings 
displayed in the dialog which appears. 

You should only do this after you have taken compara- 
tive readings of the temperature at two different points and 
calculated the required changes in the scaling and offset. 

Some residual random variation between digital ther- 
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mometer and screen temperature readings might still be 
observed after this but it should not exceed a few tenths 
of a degree. The reason is that the LCD voltmeter in the 
thermometer averages temperature values over an interval 
of about one second, whereas the controller reads instan- 
taneous values. 

We should also note that the accuracy with which the 
desired temperature is maintained depends, amongst other 
things, on the accuracy with which the ambient temperature 
is measured. Ifthe latter varies during the run, this variation 
will be reflected in the temperature set by the controller. 
This is most easily seen by referring to the correspondence 
in Fig.1. 

A change in ambient temperature is equivalent to a change 
in earth potential, which is reflected in all voltages which 
are measured with respect to it. To counteract errors intro- 
duced in this way, the run should be aborted, a new ambient 
temperature entered and then operation resumed. SC 


(1) Use medium-duty hookup wire for the connections between 
the PC board and connectors CON1 & CONS. These leads must 
be kept as short as possible and secured at both ends using 
Nylon cable ties. That way, if a lead comes adrift, it cannot move 
and contact any mains-operated components on the PC board or 
the terminals of the IEC sockets. DO NOT use rainbow cable (as 
shown in the prototype) — it breaks too easily. 


(2) Use mains-rated cable for all connections to the IEC 
sockets and insulate the terminals using heatshrink tubing. 


Alternatively, use insulated spade lugs (use a ratchet-driven 
crimping tool to properly secure the spade lugs to the leads). 


(3) Secure the high-voltage wiring between the PC board and 
the IEC sockets with cable ties. Again, the idea is to make it 
impossible for any leads to move and contact other parts of 

the circuit if they come adrift. 


(4) Part of the circuitry on the PC board operates at mains 
potential (as do the terminals of the IEC sockets). Do not touch 
any part of this circuitry while this device is plugged into the 
mains. DO NOT attempt to build this device unless you know 
what you are doing and are familiar with high-voltage wiring. 
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Designed for use in our new Class-A Stereo Amplifier, 
this Speaker Protection & Muting Module is really a 
universal unit. It can be used with other SILICON CHIP 
amplifier modules and commercial stereo amplifiers 
and protects the loudspeakers in the event of a 
catastrophic amplifier failure. A second function of the 
unit is to mute the loudspeakers at switch-on & switch- 
off to prevent thumps. 


By Greg Swain & Peter Smith 
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Fig.1: each channel of the amplifier is monitored for DC faults by three transistors - Q5, Q6 & 07 for the right channel 
and Q8, Q9 & Q10 for the left channel. If a DC signal is detected, Q3’s base is pulled low, turning it off along with Q4 

and the relay. Q1 £ Q2 provide the switch-off muting feature. If the “AC Sense” input voltage ceases, Q1 turns off, and 
Q2 turns on which again pulls Q3's base low and turns off Q4 and the relay. 


LTHOUGH DESIGNED specifi- 
cally for our new Class-A Stereo 
Amplifier, this unit can actually be 
used with any audio amplifier with 
supply rails up to about 70V DC sim- 
ply by selecting two resistor values 
to suit. 
Basically, the unit provides the fol- 
lowing features: 
(1) it protects the loudspeakers against 
catastrophic failure in the amplifier 
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— eg, if an output transistor goes short 
circuit; 
(2) it provides muting at switch-on and 
switch-off, to prevent thumps from the 
loudspeakers; and 
(3) it provides an input for an over- 
temperature switch to disconnect the 
loudspeakers if the output stage heat- 
sink rises above a certain tempera- 
ture. 

Note, however, that this last feature 


-JẸ 
(PN Qs 
E Sy) 556 


is not used in the Class-A Stereo Amp- 
lifier. That's because the heatsinks run 
hot all the time (about 30%C above 
ambient) and disconnecting the loud- 
speakers does nothing to cool them 
since the output stage in each ampli- 
fier module draws a constant 1.12A 
— equivalent to a power dissipation of 
just under 50W. 

By contrast, disconnecting the loud- 
speaker from a class-B amplifier im- 
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This view shows how 
the unit is mounted 
in the rear lefthand 
corner of the Class-A 
Stereo Amplifier. 


mediately reduces the current through 
the output stage to the quiescent cur- 
rent setting — typically around 50mA 
(assuming that there’s no fault in the 
amplifier). So for a class-B amplifier, 
it makes sense to use over-temperature 
sensing. If the heatsink to which the 
output transistors are attached gets too 
hot, disconnecting the loudspeakers 
immediately reduces the dissipation 
to just a few watts, which allows the 
heatsink to cool. 

Note that the loudspeakers are 
connected (and disconnected) using 
a heavy-duty double-pole relay. We’ll 
have more to say about that later. 


Protecting the loudspeakers 


By far the biggest reason for incor- 
porating speaker protection into an 
amplifier is to prevent further damage 
in the case of a serious amplifier fault. 
In the Studio 350 Audio Amplifier, for 
example, the main supply rails are 
+70V DC, This means that if one of 
the output transistors fails and there’s 
no loudspeaker protection, more than 
70V DC would be applied to the speak- 
er’s voice coil. 

In a nominal 8Q speaker, the voice 
coil has a DC resistance of around 6 
and so the power dissipation would 
be around 800W until the supply fuse 
blew. In the meantime, this amount of 
applied DC power is likely to push the 
voice coil out of its gap, damaging the 
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voice coil and suspension in the proc- 
ess. And if the on-board supply fuse 
didn’t blow fairly quickly (a strong 
possibility since a current of around 
11.7A may not blow a 7A fuse straight 
away), the voice coil would quickly 
become red-hot and could set fire to 
the speaker cone material. 

This risk applies to any audio power 
amplifier of more than about 40W per 
channel. So a loudspeaker protection 
circuit is a good idea. 

The risk of setting fire to the loud- 
speaker is nowhere near as great with 
the Class-A Stereo Amplifier because 
the supply rails are just +22V. In this 
case, ashorted output transistor would 
result in a dissipation of about 80W 
in the speaker’s voice coil. It might 
not be enough to cause a fire but it’s 
certainly high enough to damage the 
loudspeaker — ie, by burning out the 
voice coil. 


Muting the thumps 


Muting switch-on and switch-off 
thumps is another important function 
of this unit. 

Switch-on thumps are eliminated 
by using a simple circuit to delay the 
relay from turning on when power is 
first applied. That way, the amplifier 
modules are able to power up and set- 
tle down before the relay switches on 
{after about five seconds) to connect 
the speakers. 


By contrast, switch-off thumps are 
eliminated by using an “AC Sense” 
input to monitor the secondary AC 
voltage from the transformer (up to 
50V AC max.). When this AC volt- 
age disappears (ie, at switch-off), the 
circuit switches the relay off in less 
than 100ms. 

This is much faster than simply rely- 
ing on the collapsing DC supply rail to 
turn to the relay off. In practice, this 
could take halfa second or more as the 
main filter capacitors discharge — more 
than long enough for a any switch-off 
thumps to be audible. 


Circuit details 


Refer now to Fig.1 for the circuit 
details. As shown, each channel ofthe 
amplifier is connected to the NC & NO 
(normally closed & normally open) con- 
tacts of a relay. The relay wipers and 
NC contacts then each respectively 
connect to the positive and negative 
loudspeaker terminals. 

Each channel of the amplifier is 
monitored for DC faults by a triplet of 
transistors — Q5, Q6 £ Q7 for the right 
channel and Q8, Q9 £ Q10 for the left 
channel. We'll describe the operation 
of the right channel only, as the circuit 
for the left channel is identical. 

As shown, the active signal from 
the amplifier’s right channel is fed to a 
low-pass filter consisting of three 22kQ 
resistors and two 47pF 50V bipolar (BP 
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R La or NP) electrolytic capacitors. This net- 
work removes any audio frequencies 
i and just leaves DC (if present under 
= fault conditions) to be monitored by 
the three transistors. This is done be- 


cause we don’t want audio signals to 
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Value 4-Band Code (1%) 5-Band Code (1%) 

100k0 brown black yellow brown brown black black orange brown 
33k02 orange orange orange brown orange orange black red brown 
22kQ red red orange brown red red black red brown 

22kQ 1W, 5% red red orange gold not applicable 

10kQ brown black orange brown brown black black red brown 
2.7kQ red violet red brown red violet black brown brown 
1009 brown black brown brown brown black black black brown 
109 brown black black brown brown black black gold brown 
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this has now been changed to a BC556. 


off and Q3 is biased on via the 100kQ 
resistor connected between its base 
and the positive supply rail (ignore Q1 
& Q2 for the time being). As a result, 
Q3 pulls Q4’s base down (via resistor 
R1) to just over 12.6V, as set by diode 
D4 and zener diode ZD1, and so Q4 
and relay RLY1 are also on. 

Now let's consider what happens 
if an amplifier fault condition results 
in DC being present at its output. In 
this case, either Q6 or Q7 turns on and 
pulls Q3’s base low via a 10Q resistor. 
And when that happens, Q3, Q4 and 
the relay all immediately turn off, 
disconnecting the speakers. 

Diode D5 protects Q4 by quenching 
any back-EMF spikes that are gener- 
ated when the relay is switched off. 

Transistors Q8, Q9 and Q10 monitor 
the left channel of the amplifier and 
they switch Q3, Q4 and the relay in 
exactly the same manner. 


Relay specifications 


The relay selected for the job is a 
24V DPDT type with contacts rated 
at 10A. There are two reasons for this 
high contact rating. First, we want the 
contact resistance in the relay to be as 
low as possible so that it has negligible 
effect on the amplifier’s performance, 
as regards to distortion, damping fac- 
tor and so on. 

Second, the relay contacts have to 
pass and break the heavy DC current 
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This prototype board (also shown in the other 
photos) used an MJE350 transistor for Q4 but 


which would otherwise flow through 
the loudspeaker if a fault occurs in the 
amplifier. However, we don’t merely 
use the relay to disconnect the ampli- 
fier’s output from the speakers. If we 
simply did this, it’s possible that the 
contacts would just arc across and so 
the heavy DC current would continue 
to flow through the loudspeaker. 

That might seem unlikely but when 
you have a heavy DC current and a 
high DC voltage pushing it along, it can 
be quite hard to break the circuit. This 
problem is solved by shorting the mov- 
ing relay contacts to the loudspeaker 
ground lines (via the otherwise unused 
NC contacts) when the relays turn off. 
This diverts the arc current to chassis 
and ensures that the fuses blow on 
the amplifier. 

By the way, the relay specified in the 
parts list (ie, the Altronics S-4313) has 
an in-built green LED that lights when 
the relay turns on. It’s a nice feature 
that lets you quickly check the status 
of the relay during testing but is not 
really necessary. 


Muting delay at switch-on 
Muting at switch-on is achieved us- 
ing a delay circuit. This consists of the 
100kQ resistor and the 47yF capacitor 
connected to Q3’s base, along with 
diode D4 and zener diode ZD1. 
When power is first applied, the 
47yF capacitor is discharged and Q3’s 


base is held low. As a result Q3, Q4 
and the relay all remain off. The 47uF 
capacitor then charges via the 100k0 
resistor until, after about five seconds, 
it reaches 13.2V. This now forward 
biases Q3 which then turns on Q4 and 
the relay to connect the loudspeakers. 
This is more than sufficient time for the 
amplifier modules to settle down and 
achieve stable operating conditions. 

Why 13.2V on Q3’s base? Well, that’s 
the sum of the voltages across ZD1, 
diode D4 and Q3’s base-emitter junc- 
tion when the transistor is on. 


Switch-off muting 


Transistors Q1 & Q2, together with 
diodes D2 & D3, provide the switch-off 
muting function. 

D2 & D3 rectify the AC voltage 
that’s fed to the “AC Sense” input (at 
connector CON2) from a transformer 
secondary winding (up to 50V AC 
max.). Provided this AC input voltage 
is present, the rectified output forward 
biases Q1 and so keeps it turned on. 
This in turn holds Q2’s base low and so 
Q2 is off and Q3 functions normally. 

The 100kQ resistor and the 470nF 
capacitor form a time constant that’s 
long enough to ensure the Q2 remains 
off when Q1 very briefly turns off dur- 
ing the AC zero crossing points. 

However, if the AC signal ceases (ie, 
at switch off), Q1 immediately turns 
off and Q2 turns on and quickly dis- 
charges (within a millisecond or so) 
the 474F timing capacitor via a 100Q 
resistor. As a result, Q3, Q4 and the 
relay all turn off and the loudspeakers 
are disconnected, effectively eliminat- 
ing any switch-off thumps. 


Over-temperature input 

Connector CONS is the temperature 
sensor input. It relies on the use of a 
normally-open (NO) thermal switch 
that’s normally bolted to the heatsink 
used for the amplifier’s output tran- 
sistors. 

Basically, this input is-wired in par- 
allel with transistors Q6 & Q7 (and Q9 
& Q10) and it controls transistor Q3 is 
exactly the same manner. 

When the temperature reaches a 
preset level (set by the switch itself), 
the contacts inside the thermal switch 
close and pull Q3’s base low via the 
associated 10Q resistor. As a result, 
Q3 turns off and this switches off Q4 
and the relay. 

When the heatsink subsequently 
cools down, the thermal cutout opens 
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Paris List 


1 PC board coded 01207071, 
112.4mm x 80mm 

1 10A 24V DPDT PC-mount 
relay (Altronics S-4313) 

3 2-way 5mm or 5.08mm pitch 
terminal blocks (CON1-CON3) 

4 M3 x 10mm tapped spacers 

4 M3 x 6mm pan head screws 

6 M4 x 10mm pan head screws 

6 M4 flat washers 

6 M4 shakeproof washers 

6 M4 nuts 

6 6.3mm double-ended 45° or 
90° chassis-mount spade 
lugs (Altronics H-2261, Jaycar 
PT-4905). 

0.7mm diameter tinned copper 
wire for link 


Semiconductors 

7 BC546 NPN transistors 
(Q1-Q3, Q5, Q7,Q8 & Q10) 

3 BC556 PNP transistors (Q4, 
Q6 € Q9) 

4 1N4004 diodes (D1-D3, D5) 

1 1N4148 diode (D4) 

1 12V 1W zener diode (ZD1) 


Capacitors 

1 47uF 63V PC electrolytic 

4 47uF 50V non-polarised 
(bipolar) electrolytic (Altronics 
R-6580, Jaycar RY-6820) 

1 470nF 50V metallised 
polyester (MKT) 


Resistors (0.25W, 1%) 

2 100kQ 110kQ 0.5W 
2 33kKQ 1 2.7kQ 

4 22kQ 2 1002 

1 10kQ 1 109 

2 22kQ 1W 5% 


again and Q3, Q4 and the relay turn on 
again to reconnect the loudspeakers. 

As previously stated, the over-tem- 
perature sense feature is not used with 
the Class-A Stereo Amplifier because 
the heatsinks run hot all the time and 
disconnecting the loudspeakers does 
nothing to cool them. 


Power supply 

Power for the Loudspeaker Protec- 
tion circuit is derived from a suitable 
DC rail within the amplifier. This can 
range anywhere from about 20V DC 
up to 70V DC. 

In the case of the Class-A Stereo 
Amplifier, we use the +22V and OV 
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Attachin gente Connectors 


It's important that the double-ended 
spade lugs are fitted correctly to the 
PC board. 

Fig.3 (right) shows how they are 
mounted. Each lug is secured using an 
M4 x 10mm screw, a flat washer (which 
goes against the PC board pad), an M4 
star lockwasher and an M4 nut. 

The trick to installing them is to first 
do the nut up finger-tight, then rotate 
the assembly so that it is at a right 
angle to the PC board. A screwdriver 
is then used to hold the M4 screw and 
the spade lug stationary while the nut 
is tightened from below using an M4 
socket and ratchet. 

Do the nut up nice and tight to ensure 


rails from the power supply board. 
The “AC Sense” signal is picked up 
directly from the AC terminals on 
the bridge rectifier (more on this in a 
future issue). 

Note that the values shown for R1 & 
R2 on Figs.1 & 2 assume a 22-24V sup- 
ply rail. Ifthe available DC supply rail 
is higher than this, then resistors R1 
and R2 must be changed accordingly to 
ensure a base current of about 3-5mA 
for Q4 (as set by R1) and to ensure that 
no more than about 24V DC is applied 
to the relay (R2). In the latter case, it’s 
just a matter of selecting R2 so that the 
relay current is about 37mA (assuming 
that the relay has a coil resistance of 
about 650Q). 

The table included with Fig.1 shows 
resistor values to suit the supply rails 
used to power the SC480, Ultra-LD, 
Plastic Power and Studio 350 power 
amplifier modules. 


Construction 


The parts for the Speaker Protection 
& Muting Module are all mounted ona 
PC board coded 01207071. Fig.2 shows 
the assembly details. 

Mount the resistors and diodes first, 
taking care to ensure that the diodes 
are all oriented correctly. Table 1 
shows the resistor colour codes but 
you should also check each resistor 
using a digital multimeter before in- 
stalling it, just to be sure. 

Install a 2.7kQ 0,25W resistor for 
R1 and a link for R2 if you are build- 
ing the unit for the Stereo Class-A 
Amplifier. Alternatively, select these 


M4 SCREW, 


E 


SS 


DOUBLE ENDED 


y” SPADE LUG 


PC BOARD 
| a 


oo MT FLAT WASHER 
M4 NUI STAR LOCKWASHER 


a good connection and to ensure that 
the assembly does not rotate. Don't be 
too heavy-handed though, otherwise 
you could crack the PC board. 

The exact same mounting method 
should also be used for the spade 
lug terminals attached to the power 
amplifier modules and to the power 
supply board described last month. 


resistors from the table shown in Fig.1 
ifyou intend using a supply rail greater 
than 24V. 

If the supply rail is between the 
values shown in the table, then simply 
scale the resistor values accordingly 
and use the nearest preferred value. 

The six double-ended spade lugs for 
the speaker input and output terminals 
are next on the list. These are attached 
using M4 x 10mm screws, flat washers, 
star washers and nuts — see Fig.3. 

Note that, ideally, the double-ended 
spade lugs supplied should be 90° 
types. However, if you are supplied 
with 45° types, just bend the lugs to 90° 
before installing them on the board. 

The transistors, the electrolytic cap- 
acitor and the bipolar capacitors can 
now be installed, taking care to ensure 
that the correct transistor type is fit- 
ted to each location. The four 47pF 
bipolar capacitors can go in either 
way around but watch the orientation 
of the polarised 47pF 63V electrolytic 
capacitor, 

Finally, you can complete the board 
assembly by fitting the three 2-way 
terminal blocks and the DPDT relay. 


Testing 

If you have a suitable DC supply, you 
can test the unit prior to installing it. 
To do this, first connect the supply to 
screw terminal block CON1 and install 
a wire link between one of the CON2 
“AC Sense” input terminals and the 
positive supply rail (this is done to 
ensure transistor Q1 turns on). Do not 
connect anything to the temperature 
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Making progress — inside the partially completed amplifier. Yet to be fitted is the preamplifier and remote volume 
control circuitry which will now all be on one PC board (details next month). 


switch input or to the speaker termi- 
nals at this stage. 

Next, apply power and check that 
the relay turns on after about five sec- 
onds. If it does, temporarily short the 
temperature switch input — the relay 
should immediately switch off. 

Similarly, the relay should immedi- 
ately switch off if you disconnect the 
link to the “AC Sense” input. 


Temperature sensors are variously 
called “thermostat switches”, “thermal 
cutouts” and “thermal circuit breakers” 
and are available in a range of trip 
temperatures from 50-100°C. Note 
that the temperature sensor used 
with this unit must be a normally 
open (NO) type. 

Both NO and NC (normally-closed) 
temperature sensors are available from 
Altronics and Jaycar Electronics. 
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Assuming it all works so far, the next 
step is to check that the relay switches 
off if a DC voltage is applied to the 
loudspeaker terminals (this simulates 
an amplifier fault condition). To do 
this, apply power, wait until the re- 
lay switches on, then connect a 1.5V 
battery (either way around) between 
the ground terminal of CON1 and the 
LSPKIN+ terminal. The relay should 
immediately switch off. 

Repeat this test for the RSPKIN+ ter- 
minal, then reverse the battery polarity 
and perform the above two tests again. 
The relay should switch off each time 
the battery is connected. 

Note that we don’t connect to the 
LSPKIN- or RSPKIN- terminal for this 
test because these two inputs are fully 
floating at this stage. That changes 
when the Speaker Protector module 
is installed in a chassis and the loud- 
speaker leads connected, because the 
negative loudspeaker terminals on the 
amplifier are connected to chassis (via 
the power supply). 


Troubleshooting 


If the relay doesn’t activate when 
power is first applied, switch off im- 
mediately and check for wiring errors 
— eg, incorrect supply polarity, a tran- 
sistor in the wrong location, etc. Ifthis 


doesn’t locate the fault, switch on and 
check the supply voltage, then check 
the voltages around the transistors. 
Q3’s emitter should be at about 12.6V 
and its collector at 12.8V, while both 
Q3 and Q4 should have base-emitter 
voltages of 0.6V. 

Similarly, Q1 should have a base- 
emitter voltage of 0.6V (provided the 
link between the “AC Sense” Input 
and the positive supply terminal is 
in place) but the other transistors (Q2 
& Q5-Q10) should all be off — ie, they 
should have base-emitter voltages of 
0.2V or less. 

If Q3’s base voltage is low (around 
0.2V), then it could mean that Q2 is 
on and Q1 is off, possibly due to no 
voltage being applied to Q1's base. Al- 
ternatively, one ofthe transistors in the 
speaker input monitoring circuits (ie, 
Q5-Q10) could be faulty (short circuit). 
You can quickly isolate which circuit 
section is at fault by disconnecting the 
10Q and 100Q resistors to Q3’s base. 

Just remember that all transistors 
that are turned on will have a base- 
emitter voltage of about 0.6V. This 
should enable you to quickly locate 
where the trouble lies. 

That's all for now. Next month, we’ll 
describe the low-noise Preamplifier & 
Remote Volume Control Module. SC 
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ALTRONICS Mid-Year Savings! 


>> SAVE UP TO 40% - SALE ENDS JULY 31st. << 


> 


Dear Valued Customers, | 
This month marks the release of many new } 


products in our range. Among them are the C 5050} 


powered bookshelf speakers. We have put plenty of } 
R&D into these speakers resulting in quite | 
stunning performance. Plus they look ; 

-> fantastic! Also, don't forget if you can't get! 
Es into the store, we deliver overnight! : 
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Powered Bookshelf 
2 Way Speakers 


Ideal partner 
5200 


for our L 3, 


subwoofer! 


Employing a 5.25” kevlar 
woofer & soft dome tweeter in a compact 
ported bass reflex enclosure. Constructed 
from high density fibre board, not 
plastic, built to last! Internal 30W 
RMS amplifier, 3.5mm input, RCA 
output. 180 x 255 x 220mm, 5kg. 
Sold in a matching pair. 


Windows® Media Centre 
Remote Control SUNWAVE 


| 

i 

i 

t 

| Combines remote control functions for DVD, TV tuner, web 
! browser, mouse & keyboard and much more, Browse and 

! view all of your movies, photos & music from the comfort of 
! your couch! Supplied with USB infra-red receiver which 

| relays all signals back to your PC. Soft rubberised case fits 
i perfectly in your hand, great for browsing the web. 

t System requirements: PC with Windows Media Centre 

i installed and appropriate hardware {ie TV tuner card) 

| Vista® compatible. Requires 2 x AAA batteries. 

| Not just for hi-fi PC's, also great or i 
! displays & presentations in the office: 
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JUMBO BUTTON 
6 in 1 Remote Control 


sl o | 
CE 


Featuring jumbo 20mm control 
buttons this 6 in 1 remote is ideal for children 
or vision impaired persons. Simple layout | 
reduces clutter and button confusion. Sets up for 
your AV equipment in just minutes with its handy =| 
“autoscan” feature which selectes the right control 
codes automatically! Pre-programmed with control 
codes for a wide range of AV equipment. Requires 

2 YAA batteries. Actual dimensions 284 x 128mm 
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Precision Benchtop Multimeter pyx 
Ideal for the workbench or Nee aa 
service department. 
Featuring a jumbo backlit 
display for easy reading, this 
precision multimeter pro- 
vides true RMS measure- 
ment, datalogging, 
USB/serial PC interface 
and much more! 240V or battery 
powered (6 x C Cells). + 10A AC/DC 
Frequency to 50MHz - Software, temp probe, PC 
nterface leads included + Inbuilt stand - Cat IV 1000V 


RRP $349 
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laptop or PC. With real time digital video recording via MPEG 2 compression, 
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WOW, Digital Von J 2 ; 
Your Computer! ji 


NOW WINDOWS VISTA* COMPATIBLE! 


plus time shifting, as found on expensive DVD & set top box recorders - allowing 
easy viewing anytime you like. » Compatible with Australian television 
frequencies » Includes remote control, high gain antenna & PAL aerial 
adaptor to plug into your household antenna socket + Software to suit Windows 2000 
(SP4) / XP (SP2) / Vista is included 

e System requirements: 2GHz PC with 512mb RAM, USB2.0, 32mb video card. 


A WET TL for MP3 players | Battery, Free susie Torch 


0 Car 
accessory socket 
power adaptor 
included (also runs off 2 x 
AAA's). Easy to set up and 
use. 4 channels 88.3- 
88.7MHz FM band. 


hanc | Great oo the eevee for 
road side emergencies, the 

' meterbox during blackouts or as 
t a handy night light for the 
! kids. Features 3 long lite 

; superbright LED's. 


E A A A e 


| Waterproof to 30m, Colour CCD Camera 
' Ideal surveillance solution for 
unprotected areas le: storage 
sheds, building sites, 
boundary gates etc. Superb 

| night time infra red 
performance! Waterproof (1P68) 
to 30m depth. M 9243-plugpack to suit $18. 


Atth infra rad € 
| With infra red To: 


“WALKIE TALKIE” 40 ch. ge 
UHF Radio BARGAIN! 


No licence required! Perfect 
handheld radio for recre- 
ation, building sites, 
AWDs, hikers, 
campers etc. 
Features: + Backlit 
LCD + Channel 


i aida fewing! 
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scan + Call tone ; aa 

+ Battery indicator si | Nifty Service Aid 

- Dual channel moni- : | Multi-angle 

tor + VOX + Repeater i i} mini vice 

mode. Requires 4 x F. Made from 4 
AAA batteries. 1 oy | diecast alloy. i 
HEAPS OF ACCES- E t Clamps to 3 

SORIES AVAILABLE! ¡ Create 1 your work | 


Remot Control CEET ESA custom plastic ! bench and sn 
arts in just minutes! —{ Provides total f ¿ee 
| HDMI Switcher P j 360° freedom Aipa pad 


| Simply add hot water to make your! 
| own custom plastic parts with this * 
i amazing granulated plastic! Once it 


when working. 
Jaws open to 


cools down it stays rock hard and | 27 MM 
: ij i Includes soft 
¿ can be remoulded in hot water if ; . 
Designed to switch between ı jaws for 


i ired. 100g. 
QUE E holding delicate 


connectors, 


, 3 high definition sources. 
, Features: + Up to 1080p reso- 
: lution + IR extension for remote locating | 
- Includes power supply $ remote con- 

| trol « 120 x 65 x 23mm 


RRP $39.50 
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[F< : ` ie oder 
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High peronnanee | 
Ultrasonic Cleaner | 


Even delicate items such as 
jewellery or automotive parts. 
' This cleaner uses water and 
i household detergent, coupled with 
i > A AA ultrasonic waves to clean even the 
~ tiniest of items without damage. Features a 
| 154 x 95 x 48mm stainless steel tank and a handy 1.5 to 8 minute 
digital timer. Also includes tank basket & watch attachment. 


NEW DESIGN! 


| Speaker Switchers 
' Simple and effective way 
' of selecting speaker zones 


! throughout your home, 


! Maintains safe amplifier 
¡ load. Sturdy steel casing. 
NO POWER SUPPLY 
| REQUIRED! 


A 3021A 2 Way 
RRP $19.95 


Electronics Super-stores: 


ALTRONIC) 3 Big 


ONE-STOP ELECTRONICS SHOP Perth WA: 174 Roe St Auburn NSW: 15 Short St Springvale VIC: 891 Princes Hwy 


Your One-stop Power == 
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High Current Regulated 
Power Supply 


Compact switchmode design is both powerful 
and lightweight. Great for powering communica- 
tions equipment, car audio amplifiers, camping 
fridges or other portable DC power appliances. 
Precision and quality in the one unit! 3 to 15V 
regulated @ 25A max. 220 x 110 x 220mm 


RRP $309 


shelving 


Easy feature lighting for 


your home or car! 

These flexible LED strip lights can be 
ganged together to form extravagant 

i lighting schemes in your home, car, 

: boat, caravan etc. Operating from 12V 
DC, each 300 x 10mm strip features 12 
high brightness LED’s. Up to 80 strips 
can be ganged together via easy pin 
header connections. Power supply 
cable included with each strip, Rated 
at IP64 for a high level of protection 
from moisture and dust. 


SAA 
wig 
X 2550 Strip 


$8.95 


To select an appropriate 12V power 


supply, sunply add up tie current draw 01 $ Y f 
the number of strips and corner sections X 2555 
: your installation requires: 300mm strips $8.9! 


t 75mA, Corners 20mA. ie; 4 strips and 4 


t corners equais 380mÁ curreni draw. 


LE LEDs per circult to operate.) 


D osb me mo Pe onk F; a m m m m eee ee A 


p AS oom m e ee a de e em er ea ee ee ee ee ee 


High Current DC Plugpacks 


o Supplied with 2.1mm 
DC jack. M 8909- 34 slimline case pictured 


ARP NOW 
$22.90 


Switchmode Plugpacks 
M 8909 5VDC O 2.6A 
M 8925 SVDC @ 1.7A 
M 86934 12VDC O 1.5A 
M 8935 12VDC O 2.54 
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$22.90 


$22.90 


$27.50 


in top condition. 


| Supe! 


r compact! 


` 
yA net 


solar. 


ust 35x13cm Wie 
4 your car or boat sitting for a 


few weeks? This solar trickle 
charger keeps your battery in top 
condition, even over long periods 
of inactivity. =100mA charge rate. 
Connects via car accessory socket 
or croc clips. *Will not charge dead 
flat batteries. 


| Extend the life of your car, 


caravan or boa! at ba tery 
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Phone: 1300 797 007 


MN | Mini 12V Bulkhead 


features, 
=) 


cabinets, 


$8.95 |; light angle. Includes 
X 2560 Corner 


X 2554 Strip 


X 2564 Corner 


Keep your « car ir battery 


Tired of forking out a fortune i 
| for batteries when you leave MY 


$ connection. 12V cig. socket. 


oe 4 
i A 045 
! Professional 
Dual Tracking Power Supply |* 
3 POWER SUPPLIES IN ONE 2 x 0-30V 3A 


Aw put! 

Superb quality power supply for testing, 
repairing or R&D on compiex equipment with split 
voltage rails. Built-in digital volt & current meters for 
precision accuracy. Supplies can operate independ- 
ently, in series, or parallel. e Overload € short circuit 
protected + Excellent regulation + Floating outputs 

* 379 x 135 x 280mm 


ore i vS &.20) RA act 
PLUS ilary 1,5-6V SA outs 


RAP $499 
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! 

: Halogen Light 

i This handy 12V bulkhead 

i light is ideal for installa- 

' tion in custom cabinets. 

1 Great as a bedside reading 
~ light, for cooking areas papery: 
90 |! etc. Features on/off | 
switch and adjustable [ius ai 
vansi 
: LOW MR11 globe, spares $9.95ea 

! (X20204). 800 x 45H mm. 


'3W LED Lights 
Direct replacement FAEN 
¡for MR-16 halogen 
i globes. Provides up to | 
} 100, 000 hours of life, much 
Í more than ordinary halogens. 
Powered off a standard halogen 
transformer. 3W light output, 
1 5W power consumption. 12-24V 
AC/DC operation. (note: switch- 
3 ! mode transformers may require up to 
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. Low j z 
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Se NDI 
60" 
X 2200A Cool White 
X 2206A Warm White 


RRP $44,95ea 
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o ii Caled A AS gel 


i Multi- -Voltage Power Pack 
il ! Great for 
| ENE with high current draw such 
i as comms/IT equipment. Selectable 
i voltages: 5, 7.5, 9, 12, 13,5, 15V. Output 
l at 13,5 & 15V settings =3.84. cuas. 

' 6 appliance tips! > 


BARGAIN PP 


i PRICES! E 3) 


20% JFF! 
150A Electronic 
Bahi Sr Isolator 


- e e e i AAA AA e 
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t 
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: si 

s. Allows you to } 

| connect a load off one ! 
” [battery whilst ensuring your second battery ! 
RRP $169 remains fully charged so the engine can be | 
started. Features a handy charging circuit | 

and full electronic isolation for use in modern cars. } 

j 
E AN AA A e 
Auto Accessory Socket y 
Great for 4WD's & caravans. i 
Easy to build into cabinets : 
for quick and easy appliance 
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: Supply 


' long road trips! 
Simply plugs into 
! your cigarette 


1.5A max. 


Charger 
Compact, 
easy to use 
with trickle 
charging function. 
Suits 12V SLA bat- 
teries up to 


7.2Ah. 300mA “ EA . 


charge current 


Ultra Compact 4 x AA 
Battery 
Charger 


Suits NiCad or 
NiMH type bat- 
teries. Charges 2 or 
4 AA batteries to full 
capacity overnight! 
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Plugs ¢ directly into : 
| a power point, No | 
i messy CO rds } 
i7 Day 
Digital Timer 4 


Save on your oe 
power bill by a 

t automating appli- 

t ance activations 
around the home. PEN 


Each day can l 
switch on and off 
up to 10 times! Easy |S 
to program, it also 
features a random 
holiday mode to help 
reduce the risk of burglary whilst 
away. Inbuilt countdown timer is 
especially useful for heaters and 
fans. 


| 


Multi Voltage 
Car Power 


Great for pow- 
ering anything 
portable in the car. 
Keeps the kids game 
units powered 
up on those 


lighter socket. 12V 


rs a £ A roc 
| multitude of appitances: 


' Batteries 


' and switch 
! appliances 


; automatically with this 
; easy to use timer. 
, Appliances may be 

| switched on and off 

t multiple times per 24 
' hours as required! 


Sealed 
Lead 

Acid 

Batteries 
Great for Premium 
security, solar ine ality lor 
power systems, UPS, ai Se 5 


comms gear etc. | 

Rating Normally Now 
1.3Ah 12V $19.50 
3.3Ah 12V $24.95 
7.2Ah 12V $36.50 
12Ah 12V $45 
20Ah 12V $55 
26Ah 12V 
40Ah 12V 

' Powerful AA 

' Rechargeable 


You can recoup the 
cost of these high 
quality rechargeable | 
batteries in just 3 or 
A uses! Sold in 

packs of 4. 


4 batteries per pk 1 Pack 2 Packs 


S 4749 AA 2600mAh 


Mechanical 24 Hr 


Mains Timer 
Save power y 


GREAT | 
Y JALUE! 
Vi 

off at night 


Charge your 
laptop in 

the car! 

This compact supply 
simply plugs into 
your cars accessory 
socket and provides 
regulated power to a 
laptop. Selectable 
output voltages 15, 16, 
18, 19, 20, 22 and 
24VDC, up to 3A (M 8626) 
or 6A (M 8627). Supplied with 
6 adaptors to suit most laptops. 
6A model suh: 


| new Sony 


sor 
a $ 
M 8626 3A 


RAP $44.95 | NEC laptops! 


34 
M 8627 64 
RRP $49 
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Express Order Hotlines ATTRONICS 


Fax: 1300 789 777 www.altronics.com.au 


ONE-STOP ELECTRONICS SHOP 


Order Hotline 1300 797 007 
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Portable Digital 
Storage Oscilloscope 


' 
| 
Combines the functionality of a 2 chan- 
nel digital storage oscilloscope and an 
isolated true RMS 6000 count multime- 
| ter, in one compact hand held device! 
High speed USB connectivity provides 
easy uploading of data to a PC for 
analysis, Supplied complete with 
test leads, scope probes, tempera- 
ture probe, AC adaptor, carry case 
and holster. Specs: - 20MHz or 
60MHz bandwidth models - 200ms 
: sampling rate « Cat HI rated 
i + Temperature, humidity, air pressure 
' measurement + Dual mode voltage & 
' wave shape display » Easy menu driv- 
i en operation » Q 0110 AC clamp $4 AG, 
El 
i 


Perfect for field servicing 


umh ak A ate Ja 


meter adaptor $119 + See website for | 4 . 
more info on these fantastic hi-tech 
portable test & analysis units. 
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‘21 Range Digital 


: ' LCR Meter 


This super 

accurate LCR 

meter is perfect for 

! developing audio 

i crossovers, switchmode 
' power supplies, resonant 

! filters & RF circuits. Allows 
‘ quick measurements of 

| inductance, capacitance 

i and resistance. Test leads, 
| carry case and holster 

! included 
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Q 0103 SOMHz 


| tance, zero & hold functions - All supplied 


Max input 600V, 


i x 
Great Aru gr 
Urea s 
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Contact Free Digital 
Thermometer 


Lightweight, point and shoot 
temperature measurement. Provides 
accurate temperature readings from a 
distance, Ideal for temperature measure- 


ment is operating. -30°C to 550°C. 


we 


Test Probes 

Superb construction for 

; long service life. Soft sili- 
} con rubber construction. 
Cat 3 1KV 10A approved. 


- mm mm mm e e e 


i 600A True RMS AC/DC 
' Clamp Meter E 


. Accurately measures ` 


JAY 


AC or DC current to a MASSIVE 600A! 

A professional quality unit with advanced 
features such as true RMS AC measure- 
ment, resistance, temperature, capaci- 


with carry case & test leads. 
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ment in dangerous places, or when equip- 


RRP $125 


t Plugs directly 
! into automotive ¿2 
' blade fuse sock-| * 9 f} 
t ets, Quick reli- 
; able testing! 


e—a iaon 
' Circuit ys | 
Pro Grade 74 4 Tester i 


i functions » x20 input attenuator + Handy inbuilt bench stand 
l 
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ats 
Jit 


| Autoranging DMM | 
| Splash and dust proof, rated at IP67! 
Perfect for use in harsh outdoor envi- 
ronments. A dependable, durable and 
versatile piece of test gear. Ideal for 
marine or mining technicians. 
Features: « Jumbo LCD « Frequency 
counter + Temp measurement 
» Capacitance + 10A cur- 
rent range » Includes 


J ! thermocouple 
| + Max/min data hold f} 
aS a ji 


z| 


Multifunction 

| Pocket Tester 
Provides instant 
checks for: continuity, 
DC volts presence, 
microwave oven leak- 
age and locating 240V 
AC wiring. Provides audible and 
visual feedback, Batteries included. 


FITS RIC GHT bs 
f your ' PC Ch 


BARGAIN! 
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| Precision Freguency Counter A 
t This high accuracy counter | RF 


nust Nave 


iv) 
Servicing! 


' covers a 
: frequency range 


of 10Hz to 
2.7GHz in two za Ty 
ranges with AA C= 
separate inputs; ONS A 
Ch A 10Hz to 100MHz 

and Ch B 100MHz to 2.7GHz. Ideal for 

servicing and calibrating RF equipment such as radio 

mics, CB and amateur transceivers. Features: + 8 digit LED display 
« High input sensitivity > Period, frequency and pulse count (totatise) 


RAP $199 
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Fir d the yes 
driver bit tor 
any ob: 


| Precision Diver Set 


- 


Insulated Screwdrivers 


: which uses 19 inter- 
; changeable, pozi, hex, 
i torx and blade tips. 


T 21808 
RAP $19.90 


Jumbo 66pc Driver Set 
T 2194 kit includes 3 blade, S| ) 
2 phillips plus 240V tester, 
T 1982 4mm blade 
T 1984 6.5mm blade 
T 1987 #1 phillips 
T 1988 #2 phillips 


' Includes a massive variety of slotted, 

! pozi, hex, phillips, star, triwing, torx 

' and snake eye bits. Magnetic hex 
extension bars included 
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wae guai yt 


Automotive Crimper Hobbyist Mini MES Portable Audio Cable Tester | 
No more fumbling with poorly Drill Kit = O na 
es Great for custom E easy confirmation of 
are designed to be easy on the Bo erp = = ¡ culo ee Sul 
hands, and will ensure connec- modellers and a | Gsm Jacky pin 

hundreds of other i DIN, RCA, XLR, 


tors have a vice like grip. Suits 


; small jobs | Speakon & Banana 
ee og O around the j ' plugs. Steel case is 
D ani lugs home! ! built to withstand the 

Includes: | rigours of pro PA use. 


Also great for AV & 
CCTV installers. 
Requires 9V battery. 


4 grinding stone bits, cutting 
Pe |! disc, four chucks, 5 PCB drills 
“Ho wee: and plugpack. Powerful motor 
makes it perfect for customising [TETAS 
instrument panels. 


PLUS A FREE H 1800 
crimp multi pack 
valued at $19.95! 


HOT PRICE! Save ye 
rac king 


5 6 kanino nlacticsa! 
Great for cutting € shaping plastics 


ALTRONICS “° 
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wry | Measure 
|: Precisely 


; easy read dial guage. 
| Thumbwheel slider and 

t+ lock allows great flexibility 
t when taking precise | 
| measurements. 0,02 to 


> . frustr f ation 


A 
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Risk 14 Day Money 


If you are dissatisfied with our goods for any reason, return to our premises w 


a 


Fitted with an T 4020 
RAP $14.95 


Protect your 
components from 
damaging static 
Many electronic parts 
may be damaged by 
static. This handy mat 


will keep your work area 
static free! 55 x 30cm. 


150mm. 


rofessional! 


Test LAN ‘cables FAST! 


This ultra compact 
i LAN tester saves you | 
the time and 
frustration of 
identifying bad 
network leads! It 
instantly displays the | 
status of all cable 
conductors {shorted 
pins, straight or 
crossover cable te 
identification). Suits= “4 
most common network 
configurations. 

| Includes battery, 


evo Cee Se eee 


f 
RRP $49.95 MN 
1 


Back Guarantee 


ithin 14 days for a fuil refund 


| ONE-STOP ELECTRONIC S SHOP (less transport costs). Returned items must be in NEW condition with all packaging and instructions (less transport costs) 
| 
| 


Resellers 


Project Parts & More... 


parts you need to 


All the | 


sta art a a mechat ron 


mic 


4:1 to 256:1. See 
website for full details. 


socket, cables and 16F84 PIC chip! 
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Albany J&M Electronics 9842 3404 
Collie Salronics 9734 3377 
SS : Denmark J&M Electronics 9848 2164 
\\ i ME nors. Esperance Esperance Communications 9071 3344 
mM U NN Rugged Steel ¡E eal for building amp ter Geraldton ML Communicalions 9965 7555 
= ; -Af Joondal Lantaztic 9301 0521 
a Push Buttons; | EE = 
X ATAR With illuminated ring! i | > SAR Bairnsdale Green Gage Services Pty Ltd 5152 5677 
j ALUE! OS “LITI Ballaral Willronics 5334 2513 
) witches ral 
witi UE q sa C Beaconstield Eclipse Security 9768 9007 
with 12 Heraion ompact j Benalla North Eas! Electronics 5762 2710 
Bes Great for cars, intercoms etc. | 8, Stylish Rack Cases Bendigo PCB Electronics 5444 4044 
S 0930 - 0937 | Alternate or momentary available. | «art quality finish for easy assembly. Tough pow- Castlemaine Slar Electronics 5470 5433 
RRP $8.50ea All DPDT, 1A @ 24VDC rated. | UPO? ably mn FEE, SSES E Clayton Rockby Electronics 9562 8559 
= ! dercoated finish with raw (silver) or black anodised Crinbourne G&C Communications 5996 3298 
S 0930 Red Momentary S 0934 Red Alternate + aluminium front panel. Rear panel is aluminium for Croydon Truscott's Electronics 9723 3860 
S 0933 Blue Momentary S 0937 Blue Alternate easy customisation to suit your equipment. Geelong Academy TV 5248 1621 
. A ona o . Wa ; Leongatha Gardner Electronics 5662 2861 
a ‘ ER - E Leongath Leongatha Photographics & Elect. 5662 3227 
Flat Speaker Cable | Heavy duty ' Powertran 300VA Toroidal _ ad Ea nu Elechonies 79743 1233 
For cable runs | ' toggle with LIMITED STOCKS. AL ‘ wee Midura Benchmark Electronic Services 5021 0822 
inder carpe t, ! ' LED ' What a bargain... Half the price 8 fm mn Se Pakenham Get Smart Hi-Fi & Repairs 5941 4866 
Ms y > rugs ani ' of our regular 300VA DR ss" es comand 7 PR Sees a ee 
o h ” skirtings: ; : transformers, plus the leads are | Qu ees el Pe wee 5032 de 
sde pes fat napper cae | i Whopping 30A i a A eii ich LEA 73 ¡E Warrnambool  Koroit Street Electronics Services 5561 5111 
RRP $70 : contact rating MIO EIIE = EN Wodonga Exact Computers and Electronics 6056 5746 
for superior speaker 12V). SPST. Ideat HOT PRICE! ¿ output with 18+18V PTA Wonthaggi Raneye Pty Lid 5672 4774 
inh quality. FULL 50m ROLLS. ; (12V). ca secondary windings Manufacturer | OUTH 
- y hi-fi syst om! y TAHA ULA mna Usg | Primary 240V. auality! Ballina Leading Edge Electronics 6686 3610 
{ Great lor any ee y i Brookvale Brookvale Electrical 9938 4299 
Cobar Cobar Electronics 6836 2962 
12V Marine Switch Panels. _ Quality 3 Pin XLR’s | Ba rgain Forster Powerpoint Electronics 6554 5006 
GriHilh Griffith Systems Plus 6964 5933 
ixed Pot 
i Gunnedah Protronics 6742 2110 
: | Packs Lakehaven Leading Edge Electronics 4393 2528 
$E Newcastle West Henchman Products 4956 7111 
ts, 4WD's etc. a Nerth Richmond CPT 4571 4699 
Each switch is R 1928S Parkes Grilling Leading Edge 6862 2593 
rs illuminated and ° | Penrith Penrith Light and Sound 4722 2223 
S 2203 katir 5 154 - Dual gang Port Macquarie John Fettell Two Way Radio 6581 1341 
95x133mm = li a y UN T - 24mm D shaft Raymond Terrace Leading Edge Electronics 4987 4909 
mune TUSE; | 1 (R 2274S) or pæ San Souci MarineConnecl 9583 1710 
Includes neoprene | ~ As used by PA profes- } AOT 9mm PCB Singleton Singleton Hi-Fi 6572 2477 
gasket & 30 | sionals, Packs of 10. | mount Smithfield Chantronics 9609 7218 
$ adhesive lexan i - (R 19285) Taree Powerpoint Electronics 6557 8000 
7 FOR AN nbs $ 2206 | it} leal i - f - Wagga Wagga Wagga Car Radio & Hi-Fi 6925 6111 
ALSO OÍ ay pad ne: A a ee WA Pap | 10pc's per Waterloo Herkes Eleclrical 9319 3193 
| £ MOTOS oat & yacnt | P 0800 Fem. | | pack, mixed val- Welherill Park Techtron Electronics 9604 9710 
descriptions. | RRP $40.50 | ues contents may vary. FRED Windang Mad Electronics 4297 7373 
; Wolfongeng Newtek Electronics 4227 1620 
SS PCEN A FE a ee a -12211 a f BET ae a ee ee Wyong Pro Disc Entertainment 4353 1100 
¡Robot Pa rts € $ Handheld Television Pattern tf a 
of Y Brisbane Delsound Pty Ltd 3397 8155 
i We now stock a wide range of | y Generator Kit Only? wailabl Bowen Hills Prime Electronic Components 3252 7466 
: robotics parts for your latest ii ‘ Altronics! Cairns Pentacom 4032 1710 
- u at AM . > 
| invention or idea! | E (SC June 06) tp Caloundra Leading Edge Electronics 5491 8533 
t a ‘ t ; E i Cloncurry Access Electronics 4742 2590 
' o a a Worm drive gearbox. 3-6V. ae Gladstone Leading Edge Electronics 4972 6660 
:@ a ' 125 x 3mm shaft. 42:1 reduction ratio. |! Hervey Bay Leading Edge Electronics 4128 3055 
K a 11] lnnistai Leading Edge Innisfail 4061 6214 
> de >» + Longreach Access Electronics 4658 0500 
—_— Y . ’ li Mackay Stevens Electronics 4951 1723 
i Mi Maroochydore All Eleclronic Supplies 5443 6119 
Gear, cam and ; pi y pp 
i cang nga > i + This compact, Maryborough Leading Edge Electronics 4121 4559 
| pulley kit Handy kit ; : i i portable generator Mossman Leading Edge Electronics 4098 2200 
- contains various sized pulleys ! Parallel drive gearbox. | | creates 9 test patterns which are Mount Isa Oulback Electronics 4743 3475 
| (4), gears (8), eccentric cams | Keyed output stub shaft. 120:1 | E displayed on any device with a composite Rockhampton Access Electronics 4922 1058 
{ (2), snail cams (2), pear cams | reduction ratio. Ideal for slower robotic | | yideo input, ie: projectors, plasma, LCD Toowoomba Michaels Electronics 4632 9990 
a\¥idealfordei hanles 1 É put IEn RES] 'P DA RRP $129 Townsville Solex 4775 4522 
(4). Ideal for drive mec oe ee ı movements. 3-6V. ! | CRT televisions etc. These patterns allow : 
! experiments: ; | | diagnosis of commonly found video distortion Adelaide Aztronics 8212 6212 
i i 11 problems. It fits right in your hand, is easy to build, Brighton Force Electronics 8377 0512 
- Es 11 and is powered by a 9V battery! Great for working on Entel - Antonis 5349 5340 
i Y indon orce Electronics 
& | pee ei elles Holden Hil Force Electronics 8261 7088 
1 i tt 3 
Mt Barker Force Elecironics 8391 1133 
! i tf 
l er. | High torque worm drive gearbox. 3-6V. || Portable PIC Programmer Kit Mt Gambier Anvil Electronics 8725 3366 
' Á ! 125 x 3mm shaft. 42:1 reduction ratio. ! ! (SC Sept. ‘03) T Murray Bridge Force Electronics 8532 1433 
: < & i + PY 0 JE Woodville South Force Electronics 6347 1188 
; 14 battery powered pro- oe 
A hi WA : 
Caterpillar track kit. | "a 11 grammer kit is suit- Burnie Electronics Plus 6432 2644 
i Includes two 28mm | / T b, ¡1 able for: PIC16F Hobart Active Electronics 6231 0111 
i wide caterpillar tracks and 8 | 7 i ti and IO IDEA Aa a TA a 7 
i coloured 40mm “press fit” drive | Peas i | series, 24CXX EEP- ieee 
i ‘ine ontains a ii i i 
| wheels. Great for building your | = ection of gears and axles pee SOR ali niiksoheaper kiei Christchurch Global PC 3377 6086 
own all-terrain robot! Cc ge i : T the Altronics K 9505 includes: ZIF Papanui Global PC 3 354 3333 
i an create ratios Irom $ Riccarton Global PC 3 343 4475 
| is 
I it 
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Sale Ends July 31st 2007 
Altronics One-Stop Electronic Shops Phone 1300 797 007 Fax 1300 789 777 


PO. Box 8350 Perth Business Centre, W.A. 6849 
Auburn NSW: 15 Short St Springvale VIC: 891 Princes Hwy 


Mail Orders: C/- 
Perth WA: 174 Roe St 


Altronics takes no responsibility lor any loss or dam- 
age howsoever caused, sullered by a reader with 
respect lo any matter or thing referred to herein 
Prices stated herein are only valid for the current 
month or until stocks run out. All prices include GST 
and exclude freight and insurance. See latest cata- 
logue for freight rales 


CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 


readers are welcome and will be paid for at standard rates. 


D1, D2: 1N4004 
===> 
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7805 PN100, PN200 
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PICAXE-based 
tank pump controller 


This circuit was developed to 
control a pump which transfers 
water between two large tanks on a 
steep block in suburban Melbourne. 
The lower tank receives all the roof 
water and tops up the top tank via 
a pump. The top tank then supplies 
the house. 

Both tanks have sensor switches 
which are open when the water 
level is low. When the lower tank is 
empty, its sensor (S1) prevents the 
pump from switching on by turning 
off transistor Q1 which means than 
P4 (pin 3) on ICT is held high. 

The program prevents false trig- 
gering due to ripples as the lower 
tank is filling, as 50 consecutive true 
values at 100ms intervals have to be 
counted before the pump is switched 
on. Ifany ofthe 50 counts is false, the 
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counter resets and starts again. This 
is to prevent the inrush of water to an 
almost empty tank generating false 
triggering to start the pump. 

When the lower tank has water 
above the sensor and the upper tank 
water level is below its sensor (S2), 
IC1 turns on Q5 and relay RLY1 to 
switch the pump on, When sensor 
S2 subsequently closes (ie, when 
the top tank is full), Q2 turns on and 
pulls P3 of IC1 low. The pump is 
then kept on for another 30 seconds 
to ensure the water level is higher 
than its switch off point. 

The program has a safety cut-off 
for the pump if it has been running 
continuously for approximately 30 
minutes to guard against a failed 
tank sensor. Ifthe pump has run con- 
tinuously for 30 minutes, the pump 
is stopped and the LEDs alternately 
flash ata very fast rate so both appear 
to be on at once. This state requires 


that the con- 
troller must 
be manually 
reset by pow- 
ering off and 
on after checking for 
sensor failure. This is 

to prevent either overflowing the top 
tank or running the pump dry for an 
extended period. 

The pump and its controller are 
mounted outside (eg, under the 
house), while the remote indicator is 
used inside. When the lower (collec- 
tion) tank is low, LEDs 1 & 2 (green & 
red) flash alternately at 0.25-second 
intervals. When the program is de- 
tecting the lower tank level, the red 
LED (LED2) is on. When the pump 
is on, LED1 is on and when the top 
tank is full, LED1 is on for 1 second 
and LED2 is on for 0.25 seconds, 
alternately. 

The top tank has a commercial 
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Tank Sensor Program 


‘Red LED means water ripple check float sensor 
‘Green LED means pump is on 

‘Slow equal flash means lower tank is empty 
‘Slow green & fast red means top tank is full 


endif 


if b3=64 then Allstop 


‘Red & green both appear on means pump on for 30 min needs manual reset, 


‘if pump running for 30 minutes then 
‘stop in case of failure 


‘reset variable b1 
‘pump on 
‘Green LED on 


'pump off 
TT full 
‘TT not full, LT has no water 


TT full, green LED with fast red flashes 


"TT not full 


‘pump off 
‘flash LEDs 


'LT has water 


‘pump off 


‘fast flash leds both appear to be on 


‘requires manual restart 


‘possible tank sensor fault goto findstatus 
runpump: 
Main: bi=0 
low 2 ‘pump off high 2 
low 1 red LED high 1 
if pin3-1 and pin4=0 then Checktt TT might be low, LT has water loop 
if pin3=0 then TToff ‘TT full 
if pin3=1 and pin4=1 then LToff "TT is low, LT has no water wait 30 
low 2 
Checktt: if pin3=0 then TToff 
wait 1 if pin3=1 and pin4=1 then Lloff 
if pin3=0 then Main ‘check to see if correct 
Tort: 
b0=0 ‘reset variable DO LT low counter high 1 
bi=0 ‘reset variable b1 LT Ok counter wait 1 
b2=0 ‘reset variable b2 10msec counter low 1 
b3=0 ‘reset variable b3 25 second counter pause 75 
do while pin3=1 ‘TT is low if pins=1 then Main 
findstatus: goto TToff 
if pin4=1 then 'LT is low 
b1=0 ‘reset variable b1 LToff: 
pause 100 low 2 
inc 00 ‘increment variable b0 high 1 
inc b? ‘increment b2 pause 250 
if b0=50 then LToff ‘if variable counts to 20 then exit loop low 1 
pause 250 
elseif pin4=0 then 'LT is high if pin4=0 then Main 
b0=0 ‘reset variable DO goto LToff 
pause 100 
inc bi ‘increment variable b1 Allstop: 
inc b2 ‘increment b2 low 2 
if b1=50 then runpump ‘if variable counts to 20 then run the pump high 1 
endif pause 10 
low 1 
if b2>250 then ‘increment b3 at 25 second intervals pause 10 
inc b3 goto Allstop 
b2=0 ‘and reset 10msec counter 


sensor but to avoid having to drill a 
hole low in the bottom tank, a float 
sensor was made out of a heavy-duty 
plastic bottle fitted with a mercury 
switch and well sealed in silicone 
sealant. The neck of the bottle and 
the output lead were connected to 
a brass weight, sealed with epoxy 
resin and waterproofed with sili- 
cone. 

The sensor is forced to float in 
the horizontal plane by the length 
of wire set to the minimum water 
level. As the water rises, the weight 
inverts the bottle and the mercury 
switch closes its contacts. 

Paul Walsh, 

Montmorency, Vic. 
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You may have observed a black- 
smith heat a steel rod to render it 
malleable or a potter heat his kiln to 
transform clay into pottery, Or you 
will have seen your toaster elements 
operating red hot. 


You can simulate the colour 


emitted by a heated object and thus 
estimate its operating temperature 
by using a 12V 50W halogen lamp 
and varying the applied voltage to 
it. With normal vision, the eye can 
quite reliably compare the lamp 
colour with the heated object and 
hence determine the temperature. 


The tungsten filament has a tem- 
perature coefficient of resistance 
of .0045 per degree Celsius. It’s 
resistance 1s: 

E Roo Xx (1 + .0045AT) 

Note that .0045AT is 1 for everv 
225°C rise in temperature — ie, the 
filament resistance doubles from 
that at 20°C for a rise in tempera- 
ture of 225°C, trebles for a rise of 
450°C and so on. At the operating 
temperature of a halogen lamp, the 
filament approaches 3000°C and the 
resistance is more than 14 times its 
cold value. 

Using a laboratory DC power 
supply and calculating the resist- 

continued next page... 
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Timer for 
MIG welder 


Up-market MIG welders have a feature to start the gas 
shielding a moment before the wire feed and the welding 
current is applied. This provides the ideal protection 
for the base material and the consumable welding wire. 
This 2-stage timer provides a similar facility on cheaper 
MIG welders. 

It uses two 555 timers (IC1 & IC2) and three relays. 
When the trigger on the welding gun is operated, it pulls 
pin 2 ofIC1 and one side of relay RLY1 low. This initial- 
ises IC1 and its output at pin immediately goes high. 

Relay RLY1 starts the gas flowing and after a short 
delay, IC1's output goes low and triggers timer IC2 which 
immediately energises relays RLY2 & RLY3. 

IC2's time delay is very short so that there is no 
noticeable delay in switching off the wire feed or the 
welding current when the trigger is released. Relay RLY2 
provides the latching function that keeps relays RLY2 
& RLY3 energised while ever the trigger on the welding 
gun is held closed. 

Relay RLY3 provides switching of the wire feed motor 
and the welding current relay. 

The normally closed contact in relay RLY1 which 
connects pin 4 of IC2 to the negative rail is there to 
keep IC2 in the reset state during the initial switch-on 
of the welder power. When relay RLY1 is energised, this 
releases the reset state and pin 4 of IC2 is pulled high 
via a 22kQ resistor. The 47uF capacitor across the coils 
of relay RLY2 & RLY3 is there to give a small hold-on 
time to allow the relays to latch. 

Power to the device is provided by a 12V DC switch- 
mode plugpack connected into a plug base wired into 
the welder’s normal switched power source. It should 
be noted that no connections are made to the welders 
original electronics which control the wire feed rate or 
the welding current. The circuit was constructed on a PC 
board and is isolated from the welder’s electrics, other 
than via the connections described above and these are 
only via the relay contacts. 

The relays should have contacts rated 240VAC 10A, 
such as Jaycar Cat. SY-4052. 

Cliff Wylie, 

Leumeah, NSW. ($35) 


Di, D2: 1N4148 
D3, D4: 1N4007 


ance for each change of voltage, you can verify that 
the rate of change of temperature follows a reason- 
ably linear curve of 280°C/V between 1V (700°C) and 
GV (2100°C), tapering off to about 150°C/V between 


6V (2100°C) and 12V (3000°C). By using an accurate 

digital multimeter and adjusting the voltage to pro- 

vide identical brilliance to the heated object, you can 

determine the temperature to (say) within +50°C. 
Victor Erdstein, Highett, Vic. ($45) 
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* MULTILAYER MONOLITHIC 


Simple DC motor 


speed control 


This circuit uses a LM358 dual op 
amp and a BD649 Darlington power 
transistor to provide switchmode 
power control to a 12V or 24V DC 
motor. 

IC1a is configured as a Schmitt 
trigger oscillator. Positive feedback 
is provided by the 150k0 resis- 
tor from pin 1 to pin 3, while the 
150kQ resistor and 10nF capacitor 
on pin 2 set the operating frequency 
to around 400Hz. This produces a 
square-wave output at pin 1 of IC1 
and this is fed to a low-pass filter 
consisting of a 47kQ resistor and 
another 10nF capacitor. 
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The resulting triangle waveform 
is fed to the non-inverting input 
(pin 6) of IC1b and compared with 
the reference voltage (on pin 5) 
from the wiper of potentiometer 
VR1 (100kQ). If VR1 is set for a low 
reference level, the result will be a 
400Hz pulse train with a high duty 
cycle; ie, positive most of the time. 
This drives transistor Q1 to provide 
a high motor speed. 

Similarly, if the reference level 
is set high, the resulting pulse train 
will have a low duty cycle and the 
motor speed will be low. Q1 can 
handle up to 5A provided it is fitted 
with an adequate heatsink. 

Michael Azzopardi, 

Deer Park, Vic. ($30) 


D1, D2: IN4004 


A K 


Lopkingsfonneal) actor 


penonmance?) "CARS 
engine manage- A 
ment systems WA 
e Projects to 4 
control nitrous, ni 
and turbo boost my 
systems , . 
according to signal frequency, temp- 
erature & voltage 
injector duty cycle, fuel mixtures and 
brake & temperature 
GST & P&P); Overseas $A26.00 via air- 
mail. See www.siliconchip.com.au for 


e Learn about > giai 
fuel injection 
e Switch devices on and off 
e Build test instruments to check fuel 
Mail order prices: Aust. $A22.50 (incl. 
ordering details. 
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Cirenlt Notebook — Continued 


Make your own 
SMD tools 


If you work with surface-mounted 
devices (SMD) then you'll appreci- 
ate the need for tools to aid in the 
handling and measurement of these 
truly miniature devices. While spe- 
cial apparatus are available for these 
tasks, they are typically priced well 
above the hobbyist market. 

A variety of special tools can 
be made at home with a little in- 
genuity — as demonstrated by the 
accompanying photos. These basic 
tools were found to enable much 
easier measurement and PC board 
placement. 

The first tool is based on a cheap 
pair of tweezers bought from an 
electronics outlet or any chemist. 
Tiny gold-flash contacts cut from 
an old computer AT bus card (eg, a 
VGA or sound card) edge connector 
are then glued to the internal faces 
of the tweezers. 

These contacts are usually situ- 
ated on both sides of the card's 
edge connector but are too thick 
to glue directly onto the tweezers. 
To overcome this problem, cut one 
set of double-sided contacts off the 
card with a small hacksaw blade. 
Take great care not to damage the 
gold plating during this operation. 
Overall size should be 8mm long by 
about 2.5-3mm wide (slightly larger 
than the tweezers tip) with the gold 
“finger” situated in the middle. 

It should then be easy to split the 
piece of PC board into two sections 
using a razor blade or craft knife, 
such that each section has a gold- 
plated surface. As the piece is very 
small it should come apart with 
minimal pressure applied to the 
blade. Most circuit boards are made 
up of many layers of material glued 
together; this allows the contacts to 
be made as thin as needed, simply 
by splitting off more layers with the 
razor blade. Some board material is 
needed to form an insulator between 
the gold contact and the tweezer tips, 
so don’t trim off too much. 

Scuff the tips of the tweezers with 
sand paper and glue the prepared 
contacts to the tips with some 


84 SILICON CHIP 


good quality superglue. Naturally, 
you should not get any glue on the 
gold-plated surface! After the glue 
has completely hardened (up to 24 
hours), file each contact neatly to the 
shape of the tips of the tweezers. 

Next, solder some very fine insu- 
lated wire to the upper edge of the 
contacts. You'll need to use a small 
soldering iron tip and fine solder to 
avoid contaminating the majority 
of the gold-plated surface. Now run 
these wires along the inside of each 
leg of the tweezers and tack glue 
at regular intervals to hold perma- 
nently in place. 

Finally, terminate the wire at a 
small 2-pin connector at the end 
of the tweezers. The author used 
wire-wrap wire but any small gauge 
wire (perhaps from a mouse cable, 
for example) would be suitable. Use 
a length of flexible, heavier gauge 
wire to go from this connector to 
your test gear. 

The tweezers tool will have some 
inherent capacitance, as will your 
hand — both of which must be ac- 
counted for when measuring small 
capacitor values. If you are using a 
Peak LCR meter, you can zero out this 
unwanted capacitance by squeezing 
the tweezers together while holding 
the test button down for more than 
five seconds. In fact, the Peak LCR 
meter is an ideal companion to the 
tweezers, allowing a large number 
of components to be categorised and 
tested in short order, thanks to its 
automatic resistor/capacitor/induc- 
tor discrimination. 

The second tool allows accurate 
“pick and place” of many small 
SMD components, duplicating the 
function of expensive machines. As 
shown in the photo, it is simply a 
hypodermic syringe needle without 
the plastic body. The author used 
a 0.9mm x 38mm “Terumo” brand 
needle. 

The sharp end is ground “square” 
and cleaned up with fine emery pa- 
per to get a good seal, as we'll see 
in a moment. Force a fine strand of 
wire into the tip to clean out the hole 
from the inside. A 600mm length of 
small-bore clear plastic hose (3mm 
ID & 4mm OD) can then be fitted over 


Modified Tweezers 


Picking Up SMDs 
With The Suck Tool 


the other end of the needle. This is 
normally used for fuel lines on weed 
trimmer motors and can be bought 
from hardware stores. 

In use, the tip of the needle is 
placed against the body of the SMD 
component to be moved and a small 
vacuum is applied to the free end 
of the tube. To do this, you simply 
suck gently on the tube! The nega- 
tive pressure created is enough to 
pick up the smallest 0402 size SMD 
capacitors, resistors and transistors, 
right through to some of the larger 
20-pin IC devices. It will not pick 
up MELF devices — only those with 
flat tops! 

The tubed end of the needle has a 
plastic collar, making it easy to hold 
and manipulate component posi- 
tion. Once in place, the component 
is released by slightly reducing the 
vacuum. If the device is to be sol- 
dered, it can then be held in place by 
applying light downward pressure 
with the needle while tacking it to 
the board using your free hand. 

Ron Russo, 

Kirwan, Qld. ($80) 


siliconchip.com.au 


Leap-frogging 
LED chaser 


This is a 20-LED chaser with al- 
ternate red and green LEDs. When 
run at a modest speed it looks as 
though a green LED jumps over a 
red LED, ared over green and so on, 


As you can see, we pay good money 
for each of the “Circuit Notebook’ items 
published in SILICON CHIP. But there 


are four more reasons to send in your 


circuit idea. 

Each month, the best contribution 
published will entitle the author to 
choose the prize: an _LCR40 LCR meter, 


LEDS 1-10 (GREEN) 
E CA K 
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giving an eye-catching display. 

Two 4017 decade counters (IC3 
& IC4) drive the LEDs. A 555 timer 
(IC1), wired as an astable multivi- 
brator, provides the clock pulses 
and these are fed to one section of 
a 4013 dual D flipflop (IC2). 

The alternating outputs of the 


flipflop are fed to the clock inputs 
of the two 4017s; it is the alternate 
clocking of the 4017s which causes 
the apparent leap-frogging effect. As 
well, the LED outputs from the two 
4017 counters must be interlaced. 

A. J. Lowe, 

Bardon, Qld. ($35) 


So now you have even more reasons 


to send that brilliant circuit in. 


Thyristor & Triac Analyser, with the You can either email your idea to 
compliments of Peak Electronic Design 


Ltd — see www.peakelec.co.uk 


a DCA55 Semiconductor Component 
Analyser, an ESR60 Equivalent Series silicon @ siliconchip.com.au or post it to 
Resistance Analyser or an SCR100 PO Box 139, Collaroy, NSW 2097. 
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h andy ain ders 
Available Aust, only. Price: $A13.95 plus $7 p&p per order (includes GST). Just 


fill in and mail the handy order form in this issue; or fax (02) 9939 2648; or call | 
(02) 9939 3295 and quote your credit card number. z 
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Jaycar’s Home Theatre Mini Multimedia Player 


Placing your music collection on a 
PC hard disk makes a lot of sense. It’s 
convenient, your CDs will never be 
missing or damaged when you want 
to play them and you can program as 
much or as little as you want to play 
at one time. 

It’s the same for photos and videos. 
But PCs were never known for their 
beauty — and a lot of people baulk at 
placing one in the hi fi cabinet. 

Jaycar Electronics have a solution 
with their XC-4866, $199 (rrp) Multi- 
media Player. 

Small enough to be inconspicuous 
but smart enough to look part of the 
A-V system, this 45 (w) x 21 (d) x 
18mm (h) device will hold as much 
of your audio and video as you want 
it to — because you supply the hard 
disk drive that goes inside it (up to 
500GB). 

The idea is simple enough: fit the 
hard disk drive of your choice, con- 
nect the player to your PC via a mini 
USB cable (supplied) and copy what 
you want onto the disk. 

Then you can disconnect it from 
your PC and use it as a stand-alone 
player, complete with remote control. 
It also has the now-familiar iPod- 
type 4-way jog controller on the front 
panel. 

The rear panel contains the connec- 
tions for your home theatre system or 
hifi — you get the choice of standard 


— for $2.19 (RRP inc GST) per song. 


outstanding recordings 


versions when available. 
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Looking for content? Apple Launches iTunes Plus: 256kbps AAC encoding 


Apple's new iTunes Plus offers DRM-free music tracks 
featuring high quality 256kbps AAC encoding with audio 
quality virtually indistinguishable from the original recordings 


‘Tunes Plus is launching with EMI’s digital catalog of 


iTunes will continue to offer its entire catalog, currently over 
four million songs, in the same versions as today—128kbps 
AAC encoding with DRM—at the same price of $1.69 includ- 
ing GST per song, alongside the higher quality iTunes Plus 


In addition, ¡Tunes customers can now easily upgrade 
their library of previously purchased EMI content to ¡Tunes 
Plus tracks for just 500 a song and $5.10 for most albums. 
With the release of iTunes Plus, customers can now down- 


yellow/white/red video and audio 
via RCA sockets, coaxial audio; 
and YUV/CVBS and S-video 
outputs. 

There's also a slot for an SD (or 
MMC/MS) card which can also be 
used to hold or transfer data. 

An 84x 84 dot matrix blue LGD 
display is provided to display 
filenames and playing status, 
along with system messages. 

Video formats supported in- 
clude MPEG-1, MPEG-2 and 
MPEG-4 Divx Xvid. Audio is MP3 
and image format JPEG. 

A slimline remote control is 
included which allows for full 
playback functions, zoom and 
slideshow control. Supplied 
cables include a 3-way RCA and 
mini USB, along with the 240V 


Contact: 
Jaycar Electronics (all stores) 
100 Silverwater Rd Silverwater 2128 
(02) 9741 8500 


load tracks from their favourite EMI artists without limitations 
on the type of music player or number of computers that 
purchased songs can be played on. ¡Tunes is also offering 
customers a simple, one-click option to easily upgrade their 
library of previously purchased EMI content to the ¡Tunes 
Plus versions. EMI music videos are now also available in 
iTunes Plus versions with no change in price. iTunes Plus 
songs purchased from the iTunes Store will play on all iPods, 
Mac or Windows computers, widescreen TVs with Apple TV, 
as well as many other digital music players. 

The iTunes Store, which has sold over 2.5 billion songs 
making it the world’s most popular online music store, 
features the world's largest catalog with over four million 
songs, 7000 music videos, 100,000 podcasts and 23,000 
audiobooks. 
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Programmable Power Supply 


The new Motech PPS 3210 pro- 
grammable power supply is a high 
resolution (16-bit) system with three 
channels providing 0-30VDC (chan- 
nels 1 and 2, with 90W rating) and 
0-15VDC (channel 3) with a 30W 
rating, suitable for testing computer 
and other IT equipment. Voltage pro- 
gramming speed is unimpeded by rise 
time limitations, with a ims response 
at full load and a fall time of 2.5ms. 
An internal time-recorder can provide 
off-time adjustable over a wide range 
(1s to 100h) to accommodate various 
burn-in and accelerated life-time 
testing. 


Micromega Corporation, repre- 
sented in Australia by Microzed 
Computers, announces the release 
of the uM-FPU V3.1 Floating Point 
Coprocessor chip. The new chip ex- 
tends the powerful feature set of the 
original uM-FPU V3 chip to include 
serial I/O support, NMEA sentence 
parsing, block transfers, additional 
matrix operations and string support, 
and many other enhancements. 

The new serial I/O capabilities 
with NMEA sentence parsing makes 
it easy to add GPS data to embedded 
system designs. GPS data can be 
read and processed directly by the 
uM-FPU V3.1 chip, saving I/O pins, 
memory space and execution time on 
the microcontroller, which can then 
be used for the main application. 


Microzed has new GPS-to-Microcontroller chip 


Contact: 
Westek Electronics Pty Ltd 

Unit 2, 6-10 Maria St, Laverton Nth 3026 
Tel: (03) 9369 8802 Fax: (03) 9369 8006 
Website: www.westek.com.au 


As an added benefit, GPS data 
is immediately available on the 
uM-FPU V3.1 chip for further navi- 
gational calculations using the pow- 
erful floating point instruction set. 
The uM-FPU V3.1 chip interfaces to 
virtually any microcontroller using 
an SPI interface or RC interface, 
making it ideal for microcontroller 
applications requiring floating point 
math, including GPS, sensor read- 
ings, robotic control, data transfor- 
mations and other embedded control 
applications. 


Contact: 
Microzed Computers Pty Ltd 

PO Box 5103, Chittaway Bay NSW 2261 
Tel: 1300 735 420 Fax: 1300 735 421 


Website: www.microzed.com.au 


USB to PCMCIA Adapter for 3G Internet Cards 


This USB adapter from 
Microgram allows the 
use of a wide number 
of high speed data- 
cards via a USB 
port, enabling 
these PC cards 
to be used with 
a desktop or 
laptop without a CardBus slot. Now 
you can take your 3G wireless internet 
access anywhere! 

It is ideal for those who live in an 
area without high speed wired internet 
access, or whose laptop does not offer 
a PC/CardBus slot (most new laptops 
have ExpressCard slots). The adapter is 
compatible with desktops, notebooks 
or specialist systems (such as Point- 
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of-Sale machines). 

Most CardBus wireless modem 
cards are compatible. Check the 
list below to find out if yours is 
included or contact Microgram. 

Known Compatible Cards: 

Huawei £618 CDMA (Vodafone) 

Maxcard “Maxcard+” CDMA (Telstra) 

Globetrotter 3G and Fusion cards 

(One, Optus) 

Sierra Wireless Aircard 580 CDMA 

(Telstra) 

EVDO CDMA MM-5500C 


Contact: 
Microgram 

PO Box 8202 Tumbi Umbi NSW 2261 
Tel: (02) 4389 8444 Fax: (02) 4389 8388 


Website: www.microgram.com.au 


Irwin’s Apprentice Tooklit 


Irwin Industrial Tool Co have put 
together a great selection of leading 
brand tools specifically for the apprentice 
carpenter, electrician and plumber. Irwin 
“Apprentice Kits” not only help introduce 
premium tools to those who will come 
to demand quality and performance, they 
do so in a cost-effective way. 

Apprentices will benefit from sub- 
stantial savings off retail and may even 
qualify for the Australian Governments 
“Tools For Your Trade Scheme” rebate, 
enabling their employers to claim back up 
to 100% of their tool purchase. Further 
details on this can be obtained from 
www.toolsforyourtrade.com.au 

All kits are priced well under the nor- 
mal recommended retail price, leaving 
enough of the TFYT allowance (where 
applicable) to spend on power tools. Each 
kit also includes a bonus 400mm Irwin 
Builder’s Bag, which would normally 
retail for $50. 

Irwin Apprentice Kits are available 
through all good tool specialists and 
selected hardware retailers. A brochure is 
available from Irwin Industrial Tools. 


Contact: 
Irwin Industrial Tool Co Pty Ltd 
PO Box 5102, Hallam, Vic 3803 
Tel: (03) 8787 3888 Fax: (03) 8787 3800 

Website: www.irwintools.com.au 


STEPDOWN 
TRANSFORMERS 


GOVA to 3KVA encased toroids 


Harbuch Electronics pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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Vintage Radio 


By RODNEY CHAMPNESS, VK3UG 


The Weston Model 660 Radio Set Analyser 


Ever since the advent of radio communications 
at the start of the 20th century there has always 
been a need for test instruments. This month, 
we take a look at some of the common test 
instruments that were used and describe the 
unusual Weston Radio Set Analyser Model 660. 


ANY DIFFERENT TEST instru- 

ment have been used in the radio 
field over the years. Some are quite 
complicated but sometimes they can 
be extremely simple — even just a finger 
or a screwdriver! 

For example, with octal and pre- 
octal valves, it was common for the 
control grid to come out to a cap on 
the top of the valve. As a result, it was 
common for a serviceman to touch the 
grid cap of valves like the 6B6G to see 
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if there was a healthy “blurt” from” 
the loudspeaker due to the resulting 
injected hum, 

This test method was guite effective 
in determining that the audio amplifier 
was actually working. However, it gave 
no real indication as to how well the 
stage was operating. 

There was also a trap here for the 
unwary. Not all valves have their top 
cap (if one exists) connected to the 
control grid. For example, some power 
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The Weston Model 660 
opened up and ready for 


action. The abbreviated 
instructions are on a label 
attached inside the lid. 


valves like the 807 and the 6DQ6A/B 
have the plate (anode) attached to this 
terminal and so the top cap operates at 
the potentially lethal HT voltage! 

For this reason, it is always nec- 
essary to check what is connected 
to the top cap before touching it, as 
death is permanent! And even if the 
top cap doesn’t normally operate at 
high voltage, it’s possible that a lethal 
voltage can appear there under fault 
conditions. 

In short, although servicemen used 
this technique for many years, itis not 
recommended because of the possibil- 
ity of electrocution. At the very least, 
always use a multimeter to check 
whether a high voltage is present at 
the top cap. 


The screwdriver technique 


Now Pl] tell you about the common 
screwdriver test technique. Most serv- 
icemen in early times could only af- 
ford an elementary 1000 Ohm per volt 
multimeter. Only a few had access to 
equipment such as signal generators, 
capacitor testers and valve testers, etc 
and those that did often built the gear 
themselves. 

Some so-called “servicemen” 
didn’t even use a multimeter 
and labelled those servicemen 
who did as “sissies”. Instead, 
| they were quite content to use 
- a screwdriver as a test instru- 
ment. 
In practice, the screwdriver 
was used to short out various sec- 
tions of a set while listening for the 
effect in the speaker (or headphones) 
and — sometimes — observing the size 
of the spark. For example, momentar- 
ily shorting the HT (high-tension) line 
to chassis to determine if there was 
any high tension was a common test 
— if HT was present, there would be a 
sizeable spark! 
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Of course, rectifiers, chokes, filter 
capacitors and transformers do nol 
take kindly to that sort of treatment. 
And just try this with solid state cir- 
cuitry and see how long the transistors 
and other solid-state devices last! 

Many so-called servicemen were 
very proud of the fact that a screw- 
driver was all they used to trace faults 
in early days. However, all they could 
really determine was that amplifica- 
tion was taking place in a certain stage 
or that a voltage was at a particular 
point. They had no idea if the gain of 
the set was normal or if the voltages 
were as they should be. 

Although this technique (practised 
with extreme care) could be useful in 
some circumstances, I certainly do not 
recommend it. It is potentially very 
dangerous and there are much safer 
techniques available, both for the set 
itself and the serviceman. 


Something more dangerous! 
As if the screwdriver test technique 
wasn’t bad enough, there was another 
even more dangerous test technique 
that was used by a few (mainly) de- 
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ceased “servicemen”. What they did 
was to use their fingers to “test” the 
voltages in a receiver, the claim being 
that they could judge the voltage levels 
by the shocks they received. Just how 
many died trying this insane “test” 
method is unknown. 

Fortunately, this stupid and poten- 
tially lethal technique died out many 
years ago — pun intended. 


Observation 


There are of course other fundamen- 
tal “test” instruments that we all have. 
The most important are our senses of 
sight and smell. 

When you have a set to restore, the 
first step after removing it from its 
cabinetis to use your nose to check for 
burnt smells from power transformers 
and resistors, or any other parts that 
may have seriously overheated. It’s 
then a matter of using your eyes to 
see where the obnoxious smells are 
coming from. 

This may take quite a bit of doing 
in some cases and a multimeter will 
be useful when it comes to checking 
any suspect parts for shorts. 


The Weston Model 660 Radio Set Analyser is shown 
here connected to an AWA Empire State receiver. 
The concept is simple: a valve is transferred to the 
analyser which in turn plugs into the vacated valve 
socket on the receiver. 


At the same time, use your eyes 
to check for wiring changes that 
shouldn’t be there, including compo- 
nents with only one lead connected 
to anything. Badly soldered joints can 
sometimes be picked up in this way 
too, particularly if a head-set magni- 
fier is used. 

Cracked or melted insulation can 
also easily be spotted, as can corrosion 
in parts such as the aluminium vanes 
of tuning capacitors. 

Your senses of sight and smell are 
also important when power is subse- 
quently applied to the set. These will 
sometimes allow you to detect any 
problems that were not detected when 
the set was un-powered. 

Your sense of hearing is important 
too when it comes to judging the sig- 
nal quality. It’s also useful for track- 
ing down problems such as hissing, 
crackling and other noises from a 
faulty receiver. 

Your sense of touch is another use- 
ful tool. This can be used to assess 
whether something is getting hotter 
than it should or, in some cases, isn't 
getting hot enough. Similarly, it can be 
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This i is he view inside the Model 660. It ee lots of wiring and a her 
complicated switching arrangement to select the various test functions, 


used to detect whether or not some- 
thing is vibrating. 

Touch can also be used to subjec- 
tively determine whether a power 
valve is drawing enough current and 
whether a capacitor is leaky and as a 
result is heating up. 

Of course, a great deal of care is 
needed here to ensure that you don't 
touch a high-voltage circuit or burn 
your finger. The safe method is to 
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disconnect the power before touch- 
ing anything. Even if a point is not at 
high voltage, an involuntary reaction 
to something hot could result in you 
coming into contact with something 
that is at high voltage nearby. 

It’s also vital that you understand 
the type of circuit you’re working on 
here. Never go poking around trans- 
formerless AC/DC sets unless you are 
very experienced and know exactly 


The Model 660 

was supplied ina 
 leatherette-covered 
> wooden case with 
- aneatcarrying — 
handle. Despite its 
basic simplicity, the 
unit would have 
been guite expensive 
but that's the way _ 
they did things back 
in the 1930s! _ 


what you are doing. The chassis and/ 
or other parts may operate at full 
mains potential (ie, 240VAC), making 
them death traps for the unwary. 


Watch your eyes 


When servicing an old radio, it’s 
always advisable to wear protective 
glasses in case something spits out 
molten metal or explodes — eg, an 
electrolytic capacitor. Be warned also 
that some faulty components can 
give off obnoxious fumes which are 
best avoided — especially carcinogens 
like the PCBs found in some block 
capacitors. 

Take care of your hearing also and 
don’t subject your ears to excessive 
noise levels — eg, when wearing head- 
phones. In short, use your common 
sense and avoid the dangerous and 
foolhardy test methods described ear- 
lier. They have no useful role to play 
in servicing vintage radios. 


Radio Set Analyser 


One interesting piece of equipment 
I have recently come across is the 
Weston Radio Set Analyser Model 
660. So what exactly is it and what 
does it do? 

Basically, a radio set analyser is a 
device that’s used to check the oper- 
ating conditions of a valve in a radio 
circuit. In the early days of radio, 
during the breadboard construction 
days, all terminals and leads were 
accessible from the top of the set, But 
then — shock, horror — the meta! chas- 
sis was introduced, with components 
mounted on both sides. Throw in the 
additional complexity of tetrode and 
pentode valves, along with the mys- 
terious new superheterodyne receiver 
circuit, and many radio enthusiasts 
simply gave up. 

The analyser did, however, make 
things somewhat easier for those 
traumatised radio enthusiasts brought 
up on breadboard construction and 
coffin-style cabinets. That’s because 
it allowed most testing to be done 
from the top of the chassis, which 
made troubleshooting more straight- 
forward. 

The stage to be tested first had its 
valve removed. The lead from the 
analyser was then plugged into the 
vacated valve socket, either directly 
or via a suitable adaptor. That done, 
the valve was then plugged into the 
analyser, the set powered up and the 
valve’s performance assessed. 


siliconchip.com.au 


140-7 ©) (CONTROL CRO 


„mro 
SERIES COMO] O) VOLTS 


Weston Electrical Instrument Corp. 
NEWARK, N. J. 


Fig.1: the circuit of the Weston Model 660 Radio Set Analyser is basically a 
combined multimeter, elementary valve tester and set analyser. 


In practice, its current could be 
measured, along with the voltages 
applied to its various elements. It 
was even possible to gauge the gain 
of the valve using various tests and to 
measure resistances. 

In short, the analyser was designed 
to largely solve the perceived prob- 
lem of removing the receiver chassis 
from the cabinet for servicing. Valves 
weren’t particularly reliable in those 
days, so the analyser solved the prob- 
lem of checking the most vulnerable 
parts of the radio (ie, the valves) with 
ease. 

As far as I can discover, the radio 
set analyser was developed in the 
United States during the late 1920s 
and early 1930s. In fact, quite a bit 
was written about these analysers in 
“Modern Radio Servicing” by Alfred 
Ghirardi in 1935. 

By contrast, only a two-paragraph 
mention is made of radio set analys- 
ers in the Philips Radio and Televi- 
sion Manual by E. G. Beard following 
World War 2. The reason for this is 
probably that when octal valves were 
introduced, the limitations of the ana- 
lyser were too great to warrant further 
development. 


Weston Model 660 


The Model 660 is probably an early 
1930s instrument, as Ghirardi’s book 
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shows a 666 which appears to be a 
later version. As mentioned earlier, 
the average radio servicemen in Aus- 
tralia could only afford a multimeter 
to overhaul a faulty receiver. The 660, 
along with the analysers made by other 
manufacturers, would have been ex- 
pensive instruments in their time, so 
not many were sold in Australia. 

Tn its time, the 660 would have been 
viewed with a certain amount of awe. 
It is housed in a 225 x 230 x 115mm 
leatherette-covered wooden case with 
a neat carrying handle. The case opens 
up to present the instrument which 
is finished in the characteristic black 
colour of the era. 

Basically, the unit is a combined 
multimeter, elementary valve tester 
and set analyser. On the lower section 
ofthe front panel is a large multi-func- 
tion switch with 21 marked positions. 
Above this is a 65mm meter marked 
with the various ranges, while to either 
side of this are several sockets to use 
with the analyser in the multimeter 
mode. 

The valve socket is located directly 
above the meter. This accepts the 
valves that are removed from the re- 
ceiver being tested, either directly or 
via a plug/socket adaptor. 

The connection to the empty valve 
socket on the receiver is made via a 1.3- 
metre long cable which emerges from 
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the lefthand side of the instrument. 
This cable is fitted with a 6-pin valve 
plug, with both large and small grid 
caps on the upper part of the plug. 
On the inside cover of the instru- 
ment is a set of abbreviated operat- 
ing instructions, along with a circuit 
diagram. However, these are not all 
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Fig.2: a “make-before-break” switch at 
rest and in transistion. 


The Weston Model 660 Radio 
Set Analyser came with an 

assortment of leads and valve 
socket adapters. 


that clear and the handbook that goes 
with the instrument had long since 
disappeared. 


Using the unit 

The unit is used as follows: with the 
radio turned off, a valve in the set is 
removed and the set analyser “wan- 


Fig.3: a “break-before-make” switch 
uses a narrower moving switch contact. 


There are two different types of rotary switches used in vintage radios — “make 
before break” and “break before make”. The differences between them are critical 


in many situations, as we shall see. 


Most rotary switches are “make before break” units. This means that as you 
switch ranges, the adjoining switch sections are connected together ("commoned”) 
for an instant — see Fig.2. This is not important for applications like wave-change 
switches but can be disastrous in other situations such as when different voltages 
are to be switched. In the latter case, using a make before break switch could 
easily lead to its contacts being burnt out and/or the equipment damaged. 

The commonly used “Oak” switches are mostly “make-before-break” types but 
Oak also manufactured “break-before-make” switches. In this type, the moving 
part of the switch contact is much narrower than in the “make-before-break” units, 
in order to achieve the break during switching — see Fig.3 

Both switch types are used in vintage radios and if you have to replace a switch, 


be sure to choose the correct type. 
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der” plug inserted into the empty valve 
socket — if necessary, via an adaptor. 
The use of an adaptor all depends on 
whether the valve is a four, five, six or 
7-pin type. Ifan adapter is used, then a 
similar adaptor may also be needed at 
the instrument end, so that the valve 
can be plugged into the analyser. 

The adaptors, by the way, are colour 
coded either blue or orange and made 
so that the correct adaptor can only be 
used in each location. 

Once the unit is connected, the set 
can then be turned on and the voltages 
and currents measured at each valve 
pin (ie, without the valve present). At 
this stage, the voltages should read 
high and the current should be zero 
unless there is a bleeder circuit or a 
fault in the set. 

Next, the valve is plugged in and 
the above tests repeated. The heater 
or filament voltages should remain 
virtually the same but the voltages 
on the plates and screens should be 
somewhat lower, depending on the 
circuit. The current drawn by the valve 
for its screen and plate circuits should 
be within the range expected for the 
particular valve type and the circuit 
configuration. 

Switching between ranges on the 
model 660 while the receiver is op- 
erating doesn’t cause problems as the 
range switch is a “break before make” 
type. Conversely, switching between 
measurements on the different valve 
elements should be done with the 
AC-OFF-DC switch in the “off” posi- 
tion, otherwise the meter may be 
damaged. 


Interpreting the results 


Having done these tests, it was 
then up to the operator to interpret 
the results. This was generally based 
on experience, although some manu- 
facturers even provided the expected 
voltage and current readings for their 
sets so that set analysers could easily 
be used. 

Having tested the set in a static 
condition, it was then possible to see 
ifthe valve appeared to be amplifying. 
This was done by pressing either (or 
both) the “Tube Test Control Grid” or 
the “Tube Test Normal Grid” switch, 
which applied an offset voltage to the 
grid, A variation in the current drawn 
by the valve would then be observed if 
the valve was operating correctly. 

Each valve circuit in the set would 
be tested in sequence until the faulty 
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stage was found — all without remov- 
ing the set from its cabinet. The hope 
then was that the fault could be cor- 
rected simply by replacing the valve, 
as this was the most likely culprit. 
They were not as reliable in the 1930s 
as they were towards the end of the 
valve era. 

Of course, this was really a rather 
elementary valve test and it wasn’t 
always the valve that was at fault. If 
the tests were indeterminate in pin- 
pointing the problem, it would then 
be necessary to remove the chassis 
and really get serious about servicing 
the set. 

In reality, it’s probable that the chas- 
sis had to be removed from its cabinet 
in at least 50% of the cases to cure 
any faults. Once the chassis had been 
removed from the cabinet, it could 
then be tested using the multimeter 
functions of the set analyser in much 
the same manner as with modern 
multimeters. 


Why didn’t they last? 

The concept of being able to test 
most parts of a radio circuit without 
removing the chassis from the cabinet 
appealed to many people. So why were 
set analysers only used for arelatively 
short period of time. 

First, although the idea of being 
able to remove a valve and plug in an 
analyser was attractive, the only eas- 
ily replaced component was the valve 
itself. Replacing other components 
required access to the underside of the 
chassis, which nullified the supposed 
advantages of an analyser. 

Now we come to the real problem 
of set analysers. In practice, a set's 
operating conditions were altered by 
extending the various valve element 
leads. In some receivers, neutralisa- 
tion was required in the RF sections 
to overcome the effect of the grid to 
plate capacitance. This involved fitting 
a small capacitor. 

However, with the leads extended, 
the grid and the plate leads are along- 
side each other and the neutralisation 
no longer works due to the altered 
operating conditions. In any set that 
used a tetrode or pentode valve in an 
RF stage, the fact that the grid and 
plate leads are now alongside each 
other would have completely nullified 
the shielding effect of the screen grid. 
As a result, the particular stage would 
probably oscillate uncontrollably. 

Problems could also be expected 
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taycophone “Pee Wee 


PRODUCED BY THE RACOPHONE COMPANY, SYDNEY, in 1933, the “Pee 
Wee” was a small 4-valve autodyne superhet receiver. It was housed in an 
attractive wooden cabinet and used the following valve types: 57 autodyne 
mixer; 57 anode bend detector; 2A5 audio output; and 80 rectifier. Photo: 
Historical Radio Society of Australia, Inc. 


when testing audio stages, The ex- 
tended grid lead in the Weston Model 
660 set analyser is unshielded, so ex- 
cessive hum or even “squealing” (due 
to feedback) could be expected in the 
output of the audio amplifier if thal 
stage was actually working. 

In addition, interfering with the 
original chassis layout by extending 
the valve leads could result in incor- 
rect voltage and current readings, 
simply because the circuit could 
now be behaving abnormally. An 
analyser may have worked quite well 
in checking circuits with low-gain 
valves. However, later valves had 
much higher gain than the early types 
and using an analyser with any circuit 
that used them would have been out 
of the question. 

As aresult, set analysers faded into 
obscurity within a relatively short 
period. 


Summary 
The Weston 660 Radio Set Analyser 


is an interesting test instrument from 
the early 1930s. It would have been 
quite expensive in its day but despite 
that, its usefulness would have been 
quite limited. 

Rapidly evolving receiver design 
and servicing techniques very quickly 
rendered this type of instrument ob- 
solescent and most would have soon 
been set aside to gather dust. Certainly, 
the example I have on loan indicates 
from its physical condition that it saw 
very little work. In practice, it would 
have been much easier for a competent 
serviceman to employ more conven- 
tional servicing techniques. 

So if I’d been a serviceman in those 
early times, would I have bought one? 
Possibly, because when I was young, 
I liked to surround myself with test 
instruments to make up for my lack 
of knowledge. But knowing what I 
know now, the answer would have to 
beno. That said, this unit is well worth 
preserving as an example ofa direction 
radio took for a short time. SC 
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May 2001: 12V Mini Stereo Amplifier; Two White-LEO Torches To Build; 
PowerPak — A Multi-Voltage Power Supply; Using Linux To Share An 
Internet Connection, Pt.1; Tweaking Windows With TweakUl. 


June 2001: Universal Battery Charger, Pt.1; Phonome — Call, Listen In & 
Switch Devices On & Off; Low-Cost Automatic Camera Switcher; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, Pt.1. 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Telephone 
Timer; Pic-Toc—A mpk Alarm Clock; Fast Universal Battery Charger, 
Pt.2: A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Amplifier Module; 
Headlight Reminder; 40MHz6-Digit Frequency Counter Module; A PC To 
Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s; Build An MP3 Jukebox, Pt.1; PG-Gon- 
trolled Mains Switch; Personal Noise Source For Tinnitus; Directional 
Microphone; Using Linux To Share An Internet Connection, Pt.4. 


November 2001: Ultra-LD 100W/Channel Stereo Amplifier, Pt.1; Neon 
Tube Modulator For Cars; Audio/Video Distribution Amplifier; Build A 
Short Message Recorder Player; Useful Tips For Your PC. 


December 2001: IR Transceiver For PCs; 100W/Ch Stereo Amplifier, 
Pt.2: Pardy Lights Colour Display; PIG Fun — Learning About Micros 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap 'n'Easy Motorbike Alarm; 100W /Channel Stereo Amplifier, 
Pt.3; Build A Raucous Alarm; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz High- 
Power Audio-Video Link; Touch And/Or Remote-Controlled Light Dim- 
mer, Pt.2; Booting A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Amplifier Module; 6-Channel 
IR Remote Volume Control, Pt.1; RIAA Pre-Amplifier For Magnetic 
Cartridges; 12/24V Intelligent Solar Power Battery Charger. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Water Level 
Indicator; Multiple-Output Bench Power Supply; Versatile Multi-Mode 
Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power When 
the Battery Voltage Drops); Stereo Headphone Amplifier; Automatic 
Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


August 2002: Digital Instrumentation Software For PCs, Digital Storage 
Logic Probe; Digital Therm./Thermostat; Sound Card Interface For PC 
Test Instruments: Direct Conversion Receiver For Radio Amateurs. 


September 2002: 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Spyware — An Update. 


October 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; Cable Tracer; AVR ISP Serial Programmer, 3D TV. 


November 2002: SuperCharger For NiCd/NiMH Batteries, Pt.1; Win- 
dows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Controlled 
Timing Module; Using Linux To Share An Optus Cable Modem, Pt.1. 


December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 
Stereo FM Transmitter; Windows-Based EPROM Programmer, PL2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; Simple VHF FM/AM Radio; 
Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From Satellites, Pt 2; SC480 50W RMS 
Amplifier Module, Pt.1; Gear Indicator For Cars; Aclive 3-Way Crossover 
For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: PortaPal PA System, PL.1; SC480 50W RMS Amplifier 
Module, Pt.2; Windows-Based EPROM Programmer, Pt.3; Using Linux 
To Share An Optus Cable Modem, Pt.4; Fun With The PICAXE, Pt.1. 


March 2003: LED Lighting For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal PA System, PL.2; 12V SLA Battery Float Charger; Little Dyna- 
mite Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door Minder} 


April 2003: Video-Audio Booster For Home Theatre Systems; Telephone 


Dialler For Burglar Alarms; Three PIC Programmer Kits; PICAXE, Pt.3 
(Heartbeat Simulator); Electric Shutter Release For Cameras. 
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May 2003: Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator; Big Blaster Subwoofer; Printer Port 
Simulator; PIGAXE, Pt.4 (Motor Controller). 


June 2003: PICAXE, Pt.5; PICAXE-Controlled Telephone intercom; 
PICAXE-08 Port Expansion; Sunset Switch For Securily & Garden 
Lighting; Digital Reaction Timer; Adjustable DC-DC Converter For Cars; 
Long-Range 4-Channel UHF Remote Control. 


July 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
Switch; A “Smart” Slave Flash Trigger; Programmable Continuity Tester; 
PICAXE Pt.6 — Data Communications; Updating The PIC Programmer 
& Checkerboard: RFID Tags — How They Work. 


August 2003: PC Infrared Remote Receiver (Play DVDs & MP3s On 
Your PC Via Remote Control); Digital Instrument Display For Cars, 
Pt.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PICAXE PL7. 


September 2003: Robot Wars; Krypton Bike Light; PIC Programmer; 
Current Clamp Meter Adapter For DMMs; PICAXE Pt,8—A Data Logger; 
Digital Instrument Display For Cars, Pt.2. 


October 2003: PC Board Design, Pt.1; JV80 Loudspeaker System; A 
Dirt Cheap, High-Current Power Supply; Low-Cost 50MHz Frequency 
Meter; Long-Range 16-Channel Remote Control System. 


November 2003: PC Board Design, Pt.2; 12AX7 Valve Audio Preampli- 
fier; Our Best Ever LED Torch; Smart Radio Modem For Microcontrollers; 
PICAXE Pt.9; Programmable PIC-Powered Timer. 


December 2003: PC Board Design, Pt.3; VHF Receiver For Weather 
Satellites; Linear Supply For Luxeon 1W Star LEDs; 5V Meter Calibration 
Standard; PIC-Based Car Battery Monitor; PIGAXE Pt.10. 


January 2004: Studio 350W Power Amplifier Module, Pt.1; High-Ef- 
ficiency Power Supply For 1W Star LEDs; Antenna & RF Preamp For 
Weather Satellites; Lapel Microphone Adaptor For PA Systems; PICAXE- 
18X 4-Channel Datalogger, Pt.1; 2.4GHZ Audio/Video Link. 


February 2004: PC Board Design, Pt.1; Supply Rail Monitor For PCs; 
Studio 350W Power Amplifier Module, P1.2; Shorted Turns Tester For 
Line Output Transformers; PICAXE-18X 4-Channel Datalogger, PI.2. 


March 2004: PC Board Design, Pt.2; Build The QuickBrake For Increased 
Driving Safety; 3V-9V (or more) DC-DC Converter; ESR Meter Mk.2, 
Pt.1; PICAXE-18X 4-Channel Datalogger, Pt.3. 


April 2004: PC Board Design, Pt.3; Loudspeaker Level Meter For Home 
Theatre Systems; Dog Silencer; Mixture Display For Cars; ESR Meter 
Mk.2, PL2; PC/PICAXE Interface For UHF Remote Control. 


May 2084: Amplifier Testing Without High-Tech Gear; Component Video 
To RGB Converter; Starpower Switching Supply For Luxeon Star LEDs; 
Wireless Parallel Port; Poor Man's Metal Locator. 


June 2004: Dr Video Mk.2 Video Stabiliser; Build An RFID Security 
Module; Fridge-Door Alarm; Courtesy Light Delay For Cars; Automating 
PC Power-Up; Upgraded Software For The EPROM Programmer. 


July 2004: Silencing A Noisy PC; Versatile Battery Protector; Appliance 
Energy Meter, Pt.1; Á Poor Man's Q Meter; Regulated High-Voltage Sup- 
ply For Valve Amplifiers; Remote Control For A Model Train Layout. 


August 2004: Video Formats: Why Bother?; VAF's New DC-X Generation 
IV Loudspeakers; Video Enhancer € Y/G Separator; Balanced Micro- 
phone Preamp; Appliance Energy Meter, Pt.2; 3-State Logic Probe. 


September 2004: Voice Over IP (VolP) For Beginners; WiFry— Cooking 
Up 2.4GHz Antennas; Bed Wetting Alert; Build a Programmable Robot; 
Another CFL Inverter. 


October 2004: The Humble "Trannie” Turns 50; SMS Controller, PL.1; 
RGB To Component Video Converter; USB Power Injector; Remote 
Controller For Garage Doors & Gates. 


November 2004: 42V Car Electrical Systems; USB-Controlled Power 
Switch (Errata Dec. 2004); Charger For Deep-Cycle 12V Batteries, Pt.1; 
Driveway Sentry; SMS Controller, Pt.2; PICAXE IR Remote Control. 


December 2004: Build A Windmill Generator, Pt.1; 20W Amplifier 
Module; Charger For Deep-Cycle 12V Batteries, Pt.2; Solar-Powered 
Wireless Weather Station; Bidirectional Motor Speed Controller. 


January 2005: Windmill Generator, Pt.2; Build A V8 Doorbell; IR Remote 
Control Checker; 4-Minute Shower Timer; The Prawnlite; Sinom Says 
Game; VAF DC-7 Generation 4 Kit Speakers. 


February 2005: Windmill Generator, Pt.3; USB-Gontrolled Electro- 
cardiograph; TwinTen Stereo Amplifier; Inductance & Q-Factor Meter, 
Pt.1; A Yagi Antenna For UHF CB; $2 Battery Charger. 


March 2005: Windmill Generator, Pt.4; Sports Scoreboard, Pt.1; Swim- 
ming Pool Lap Counter; Inductance & Q-Factor Meter, Pt.2; Shielded 
Loop Antenna For AM; Cheap UV EPROM Eraser; Sending Picaxe Data 
Over 477MHz UHF CB; $10 Lathe & Drill Press Tachometer. 


April 2005: Install Your Own In-Car Video (Reversing Monitor); Build 
A MIDI Theremin, Pt.1; Bass Extender For Hifi Systems; Sports Score- 
board, Pt.2; SMS Controller Add-Ons; A $5 Variable Power Supply. 


May 2005: Getting Into Wi-Fi, Pt.1; Build A 45-Second Voice Recorder; 
Wireless Microphone/Audio Link; MIDI Theremin, Pt.2; Sports Score- 
board, Pt.3; Automatic Stopwatch Timer. 


June 2005: Wi-Fi, Pt.2; The Mesmeriser LED Clock; Coolmaster Fridge/ 
Freezer Temperature Controller; Alternative Power Regular; PICAXE 
Colour Recognition System; AVR200 Single Board Computer, Pt.1. 


July 2005: Wi-Fi, Pt.3; Remote-Controlled Automatic Lamp Dimmer; 
Lead-Acid Battery Zapper; Serial Stepper Motor Controller; Salvaging 
& Using Thermostats; Unwired Modems & External Antennas. 


August 2005: Mudlark A205 Valve Stereo Amplifier, Pt.1; Programmable 
Flexitimer; Carbon Monoxide Alert; Serial LCD Driver; Enhanced Sports 
Scoreboard; Salvaging Washing Maching Pressure Switches. 


September 2005: Build Your Own Seismograph; Bilge Sniffer For Boats; 
VolP Analog Phone Adaptor; Mudlark A205 Valve Stereo Amplifier, 
Pt.2; PICAXE in Schools, Pt.4. 


Oclober 2005: A Look At Google Earth; Dead Simple USB Breakout Box; 
Studio Series Stereo Preamplifier, Pt.1; Video Reading Aid For Vision 
Impaired People; Simple Alcohol Level Meter; Ceiling Fan Timer. 


November 2005: Good Quality Car Sound On The Cheap; Pt.1; Microbric 
-Robotics For Everyone; PICAXE In Schools, Pt.5; Sludio Series Stereo 
Headphone Amplifier; Build A MIDI Drum Kit, Pt.1; Serial 1/0 Controller 
& Analog Sampler; Delta XLO2 Tower Loudspeaker System. 


December 2005: Good Quality Car Sound On The Cheap; Pt.2; Building 
The Ultimate Jukebox, Pt.1; Universal High-Energy Ignition System, 
Pt.1; Remote LED Annunciator For Queue Control; Build A MIDI Drum 
Kit, Pt.2; 433MHz Wireless Data Communication. 


January 2006: Pocket TENS Unit For Pain Relief; “Little Jim” AM Radio 
Transmitter; Universal High-Energy Ignition System, Pt.2; Building The 
Ultimate Jukebox, Pt.2; MIDI Drum Kit, Pt.3; Picaxe-Based 433MHz 
Wireless Thermometer; A Human-Powered LED Torch. 


February 2006: Electric-Powered Model Aircraft, Pt.1; PG-Gontrolled 
Burglar Alarm System, Pt.1; Build A Charger For iPods & MP3 Players; 
Picaxe-Powered Thermostat & Temperature Display; Build AMIDI Drum 
Kit, Pt.4; Building The Ultimate Jukebox, Pt.3. 


March 2006: The Electronic Camera, Pt.1; PG-Controlled Burglar Alarm 
System, PL2; Low-Cost Intercooler Water Spray Controller; AVR ISP 
SocketBoard; Build A Low-Cost Large Display Anemometer. 


April 2006: The Electronic Camera, Pt.2; Studio Series Remote Control 
Module (For A Stereo Preamplifier); 4-Channel Audio/Video Selector; 
Universal High-Energy LED Lighting System, Pt.1; Picaxe Goes Wire- 
less, Pt.1 (Using the 2.4GHz XBee Modules). 


May 2006: Lead-Acid Battery Zapper & Condition Checker; Universal 
High-Energy LED Lighting System, Pt.2; Passive Direct Injection (Dl) 
Box For Musicians; Remote Mains Relay Box; Vehicle Voltage Monitor; 
Picaxe Goes Wireless, Pt.2; Boost Your XBee's Range Using Simple 
Antennas: Improving The Sound Of Salvaged Loudspeaker Systems. 


June 2006: Television — The Elusive Goal, Pt.1; Electric-Powered Model 
Aircraft, Pt.2; Pocket A/V Test Pattern Generator; Two-Way SPDIF-to- 
Toslink Digital Audio Converter; Build A 2.4GHz Wireless A/V Link; A 
High-Current Battery Charger For Almost Nothing. 


July 2006: Television — The Elusive Goal, Pt.2; Mini Theremin Mk.2, 
Pt.1; Programmable Analog On-Off Controller; Studio Series Stereo 
Preamplifier; PC-Controlled Mains Switch, Mk.2; Stop Those Zaps 
From Double-Insulated Equipment. 


August 2006: Video Projector Survey; Television — The Elusive Goal, 
Pt.3; Novel Picaxe-Based LED Chaser Clock; Build A Magnetic Cartridge 
Preamplifier; An Ultrasonic a Yi Multi-Throttle Control For 
PG Flight Simulators; Mini Theremin Mk.2, Pt.2. 


September 2006: Thomas Alva Edison — Genius, Pt.1; Transferring 
Your LPs To CDs & MP3s; Turn an Old Xbox Into A $200 Multimedia 
Player; Picaxe Net Server, Pt.1; Build The Galactic Voice; Aquarium 
Temperature Alarm; S-Video To Composite Video Converter. 


October 2006: Thomas Alva Edison — Genius, Pt.2; Review — The 
CarChip E/X (Logs All Sorts Of Data); LED Tachometer With Dual 
Displays, Pt.1; UHF Prescaler For Frequency Counters; Infrared Remote 
Control Extender; Picaxe Net Server, Pt.2; Easy-To-Build 12V Digital 
Timer Module; Build A Super Bicycle Light Alternator. 


November 2006: Sony Alpha A100 Digital SLR Camera (Review); 
Build A Radar Speed Gun, Pt.1; Build Your Own Compact Bass Reilex 
Loudspeakers; Programmable Christmas Star, DC Relay Switch; LED 
Tachometer With Dual Displays, Pt.2; Picaxe Net Server, Pt.3. 


December 2006: Bringing A Dead Cordless Drill Back To Life; Cord- 
less Power Tool Charger Controller; Build A Radar Speed Gun, Pt.2; 
Heartbeat CPR Training Beeper; Super Speedo Corrector; 12/24V 
Auxiliary Battery Controller; Picaxe Net Server, Pt.3. 


January 2007; Versatile Temperature Switch; Intelligent Car Air-Gon- 
ditioning Controller; Remote Telltale For Garage Doors; Intelligent 12V 
Charger For SLA & Lead-Acid Batteries. 


February 2007: Remote Volume Control & Preamplifier Module, Pt.1; 
Simple Variable Boost Control For Turbo Cars; Fuel Cut Defeater For 
The Boost Control; Low-Cost 50MHz Frequency Meter, Mk.2; Bike 
Computer To Digital Ammeter Conversion. 


March 2007: Programmable Ignition System For Cars, Pt.1; Remote 
Volume Control & Preamplifier Module, Pt.2; GPS-Based Frequency 
Reference, Pt.1; Simple Ammeter & Voltmeter. 


April 2007: The Proposed Ban On Incandescent Lamps; High-Power 
Reversible DC Motor Speed Controller; Build A Jacob's Ladder, GPS- 
Based Frequency Reference, Pt.2; Programmable Ignition System For 
Cars, Pt.2; Dual PICAXE Infrared Data Communication. 


May 2007: 20W Class-A Amplifier Module, Pt.1; Adjustable 1.3-22V Reg- 
ulated Power Supply; VU/Peak Meter With LCD Bargraphs; Program- 
mable Ignition System For Cars, PL3; GPS-Based Frequency Reference 
Modifications; Throttle Interface For The DC Motor Speed Controller. 


June 2007: 20W Class-A Amplifier Module, Pt.2; Knock Detector For 
The Programmable Ignition: Versatile 4-Input Mixer With Tone Controls; 
Fun With The New PICAXE 14-M; Frequency-Activated Switch For Cars; 
Simple Panel Meters Revisited. 


aD 


PLEASE NOTE: issues not listed have sold out, All other issues are in 
stock. We can supply photostat copies of articles from sold-out issues 
for $A9.50 each within Australia or $A13.00 each overseas (prices 
include p&p). When supplying photostat articles or back copies, we 
automatically supply any relevant notes & errata at no extra charge. 
A complete index to all articles pu to date can be downloaded 
free from our web site: www.siliconchip.com.au 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097 or 


send an email to silchip@siliconchip.com.au 


Multiple messages in 


Voice Recorder 


I have built the HK828 Voice Re- 
corder (SILICON CHIP, May 2005) for 
“Normal Tape Mode” operation (ie, 
sequential messages). Unfortunately, 
each recording overwrites the initial 
one! 

I have applied all of the conditions 

required, as specified in the Honsitik 
factory data sheet. However, only the 
last recorded message is ever heard, 
as if recording was done in the “Auto 
Rewind Mode”. Any suggestions? (D. 
G., Canberra, ACT). 
e Itsounds as ifthough you are trying 
to record a number of messages, each 
of which requires virtually all of the 
chip’s memory to record it. That would 
give the symptoms you describe. 

The data sheet for the HK828 chip is 
quite confusing but we think you may 
need to configure the chip for “random 
access” message storage, to record a 
number of messages. 


SMS Controller for 


beehive monitoring 

I want to use the SMS Controller 
(SILICON CHIP, October & November 
2004) to remotely weigh beehives in 


I am interested in making a lift 
cart so that the LCD screen of my 
computer can be raised and lowered 
out of a cupboard in our lounge 
room. The cupboard also doubles 
as a computer desk. 

I read your response to a recent 
question about motorised curtain 
openers and was wondering if this 
could be used in my situation? The 
only thing I can see not working is 
once the power is off—ie, the moni- 
tor has reached the top —the weight 
ofthe screen will lower it again and 
so it would not stay in position. 

Could a stepper motor and con- 
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Lift Mechanism For An LCD Screen 


the bush. However, the Nokia model 
phones suggested in the kit are now 
very difficult to obtain, especially the 
data cables. 

Is there an alternative cable and 

phone that will be easier to obtain 
than the units named in the kit which 
are now deemed out of date and what 
modifications are required to make 
this work? Please note that I am not 
an electronics person but I learn fast. 
(B. S., via email). 
e The SMS Controller project was 
designed to read discrete (digital) 
inputs and is therefore not suited to a 
task such as remote weighing. 

Having said that, if you only need 
to be notified when the hives exceed 
a certain weight, an additional circuit 
could be designed to interface to one 
of the controller inputs. Note that 
this might not be a trivial task — some 
expertise will be required. 

The controller cannot be modified 
for use with other phones. We note that 
a number of Internet-based vendors 
are still offering the phones and data 
cables for sale. 

Another option might be a com- 
mercial SMS Controller with a built- 
in GSM module. Here's an example: 
www.mgram.com.au/product_info. 
php?products_id=1770 


troller be utilised and if so, is there 
a way of adjusting the controller 
manually instead of through the 
PC? (M. P., Bellarine, Vic). 
e The simplest approach to this 
problem may be to adapt an electric 
window mechanism from a car. This 
should have no trouble lifting the 
load and will require a minimum 
of electronics, It should also lock in 
position at the top of the lift. 
Oatley Electronics currently have 
window winder motors in stock but 
not the complete mechanism. You 
would probably need to get that 
from a wrecker. 


Remote control of 


welding current 


I had a brainstorm to use the Remote 
Volume Control kit to control amper- 
age on a TIG welder, All went well 
until I struck an arc! 

After 20-odd years welding, maybe 
I should have known there was infra- 
red light in a welding arc! The unit 
works brilliantly when not exposed to 
the arc but being infrared-controlled 
and requiring line of sight to operate 
renders the kit almost useless. 

Is there a simple way I can convert 

this kit to RF control and still retain 
the same features or should | just stick 
to welding? (P. B., via email). 
e In essence, you can change any 
infrared remote control circuit to UHF 
operation by using the pulse code 
information to modulate a UHF oscil- 
lator instead of an infrared LED. At the 
receiver end, you need a UHF receiver 
module and its output can be fed into 
the infrared decoder circuitry. 

To compare the two transmission 
techniques, have a look at our article 
entitled “Three Remote Controls” 
in the February 1996 issue. Oatley 
Electronics should be able to provide 
suitable parts. 


Parts for the 


Heat Controller 


Tam having difficulty obtaining the 
special semiconductors for your Heat 
Controller (SILICON CHIP, July 1998). 

The hairdryer elements I wish to 
control total less than 900 watts. Will 
a MOC3021 non-zero-crossing Triac 
driver from Dick Smith Electronics 
be OK in lieu of the MOC3041 zero 
voltage crossing component specified? 
Will a 10A BTA10-600B replace the 
BTA26-600B Triac? Where can I obtain 
the correct parts ifthe parts mentioned 
above will not suffice? 

[have built one controller for a com- 
mercial hair dryer which works great 
and now I wish to build another. (D. 
S., via email). 

e The MOC3041 zero crossing Triac 
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Car Loudspeakers Should Be More Rugged 


What is a “car loudspeaker’? Can 
I please ask you to shed some light 
on this problem? 

Ineed to replace a couple of tired 
100mm speakers mounted in the 
top of the dashboard of my motor 
vehicle. In fidelity terms, the appli- 
cation is undemanding. In shopping 
around, I find a very big difference 
in the cost of speakers intended for 
use in cars ($50-$100) and those 
intended for more general applica- 
tions ($12-$50). 

This begs the question, what is 
so special about a car loudspeaker? 
Most have 4-ohm voice coils but 
is that the only thing that defines 
them? Can 8-ohm speakers be used 
in a car system. If so, with what ef- 
fect? (P. F., Willoughby, NSW). 


driver must be used. It can be ob- 
tained from Altronics (Cat. 71644) 
www.altronics.com.au or Farnell (see 
below). 

The Triac specified is a TOP3 
insulated tab type and the BTA10 
type is definitely not suitable. A 
BTA41-600BRG (TOP-3 isolated tab) 
Triac is available from Farnell. Contact 
www.farnellinone.com.au or phone 
1300 361 005. The catalog number 
is 105-7288. The MOC3042 (Cat. 
102-1368) can be used instead of the 
MOC3041. 


Jacobs Ladder 
spark gap 

In your article on the Jacob's Ladder 
project (SILICON CHIP, April 2007) you 


Chemical Technology 
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e While it may be thought that 
there is little to distinguish car 
speakers from hifi speakers, we 
would expect car speakers to be 
much more rugged and able to with- 
stand the severe heat and vibration 
in a car. 

Their suspension also needs to 
be rugged enough to cope with the 
high G forces experienced when 
doors are slammed and the high 
pressures experienced when the 
boot lid is slammed — this would 
apply particularly to speakers in- 
tended for installation on the rear 
parcel shelf. 

Speakers installed so that they 
face upwards also tend to sag un- 
less they have a strong suspension 
and the effects of direct sunlight on 


say the experimenter must provide a 
temporary spark gap, otherwise the 
coil may be damaged by an internal 
discharge. I wonder if you might 
elaborate on this a bit; ie, how likely 
is it? If no damage occurs, where does 
the energy go? 

Secondly, could you explain what 

happens with a short circuit on the sec- 
ondary? (R. G., Mangoplah, NSW). 
e Strictly speaking, itis nota problem 
with the specified coil since we have 
now done a lot of tests where the spark 
jumped between the two high-voltage 
terminals without problems. It is a very 
rugged coil. 

However, with many ignition coils, 
particularly the older varieties, ifthere 
is no defined external spark gap to 
limit the secondary voltage, you can 


parcel shelf or dashboard will cause 
general-purpose drivers to quickly 
deteriorate. 

Typically car speakers are also 
40 or 2Q to enable higher power 
to be delivered to them from typi- 
cal car amplifiers. Partly because of 
their rugged suspension, they may 
also have a relatively high cone 
resonance and may not be very 
efficient. 

So if you substitute a general pur- 
pose or hifi speaker in a car, it may 
have a short life, unless it is built 
into its own enclosure rather than 
installed in doors or on the parcel 
shelf. Even so, the high temperature 
and high vibration may also kill it. 
Having said that, many “car speak- 
ers” are over-priced. 


get the discharge inside the coil and 
if this happens a few times, it can per- 
manently damage the coil to the extent 
that it will no longer work, 

However, providing a spark gap as 
suggested in the text is still a good 
idea because if the coil is not being 
driven quite hard enough for the spark 
to jump between the two high voltage 
terminals, there will be no apparent 
indication that the cirucit is working 
(apart from a slight audible crackle 
from the coil). And if you touched the 
coil terminals while the circuit was 
apparently not operating, you would 
get an almighty belt and you might 
involuntarily utter a few profanities. 

Well, you might not but we certainly 
would if it happened to us, so put the 
spark gap in, as suggested. A short cir- 


ELECTRO CHEMICALS 


* Dust Off > Freezing Spray * Electronic Cleaning Solvent No. | 


e Electronic Circuit Board Cleaner + Electrical Contact Cleaner Lubricant 


e Video Head Cleaner + Ultrasonic Bath Cleaner + Isopropyl Alcohol 
° Protek + Contact Treatment Grease ° Contact Treatment Oil 
e Solvent Diluted Oil ° Contact Cleaning Strip ° Circuit Board Lacquer 
e Q43 — Silicon Grease Compound + Heat Sink Compound 


Contact us to find your nearest distributor: 
sales@rfoot.com.au Tel: 02 9979 8311 Fax: 02 9979 8098 
Richard Foot Pty Ltd, 14/2 Apollo Street, Warriewood NSW 2102 
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I was wondering if you could 
help me with a problem I have with 
the Class-A amplifier (SILICON CHIP, 
July & August 1998). I previously 
built two units for a stereo ampli- 
fier and the results were absolutely 
outstanding. 

Wanting to bi-amp the mid & 
treble drivers in my speakers, I 
built a couple more. However, I 
made an error when wiring in the 
speaker protector circuit (April 
1997) which resulted in the positive 
output terminals of the mid & treble 
amplifiers for each channel being 
connected together at the relay 
terminals. This resulted in terrible 
distortion through the speakers (the 
crossovers had been removed, as I 
had installed an active crossover 
between the preamplifier and power 
amplifiers). 

After I found the error, Iremoved 


cuit on the secondary should cause no 
damage but all the energy stored in the 
coil will then be dissipated inside the 
coil and continued operation in this 
condition may cause overheating. 


Driving electrostatic 


loudspeakers 


I would like to know if your new 
class-A amplifier is stable enough to 
drive electrostatic speakers such as 
the Quad ELS 57? It truly is a superb 
amplifier. 

e Our new class-A amplifier has un- 
conditional stability but it is not really 


the tweeter amplifiers and restored 
the entire circuit back to its original 
configuration but the distortion re- 
mains. I have removed the speaker 
protector temporarily but to no avail 
and so lam certain that the problem 
lies in the Class-A circuits. 

Not wanting to replace the entire 
modules and hoping to have to only 
replace a few components, could 
you please suggest what might have 
been affected in the amplifier circuit 
to be producing the distortion? (P. 
S., Lane Cove, NSW). 

e If distortion remains it suggests 
that something in the output stage 
or the Vbe multiplier has been dam- 
aged. You really need to go over the 
whole module and check voltages 
and redo the quiescent current set- 
ting. Our guess is that one of the 
driver stage transistors has been 
damaged. 


a question of stability. There would be 
two problems, as follows. 

First, it does not really have suffi- 
cient power to driver the Quad electro- 
statics unless you have modestly-sized 
listening room. Second, it is not config- 
ured to drive a transformer, which all 
ELS electrostatic loudspeakers use. 

If you particularly wanted to drive 
the Quad electrostatics, you would 
need a trimpot in the emitter of the 
differential input stage so that the 
residual DC voltage at the output 
could be adjusted very close to zero 
(ideally less than +5mV. Also, you 
would need reverse-biased power 


diodes connected across both output 
transistors, to protect them from spikes 
produced by the transformer load ifit 
is over-driven. 


How to connect 


to a record turntable 


I have to fit a preamp to my record 
turntable so that I can have audio 
coming out of my speakers via the 
amplifier. However, there are no take- 
off points on my turntable to connect 
to the preamp. 

Is it possible to connect a couple in 

and how would I go about this? I have 
an AWA turntable. (J. B. via email). 
@ Your turntable should have a set 
of RCA sockets at the back or a lead 
with a pair of RCA plugs fitted. If not, 
have a look underneath the turntable 
to find a small tagstrip near the pivot 
for the tonearm. This will have the 
leads from the cartridge terminated 
to it and you will need to wire a lead 
using shielded figure-8 cable and a pair 
of RCA plugs. 

You also need to identify the car- 
tridge which may be ceramic or mag- 
netic, If it is magnetic, you can use 
one of our phono preamplifiers. If itis 
ceramic you will need to modify the 
preamplifier along the lines described 
in the next answer. 


Preamplifier for 


ceramic cartridge 


I am currenily using the preamp 
stage of an old amplifier between the 
output of a crystal stylus and alterna- 
tively a cassette deck, feeding signals 
to a computer sound card in order to 
copy my old vinyls and tapes to CD. 
This works OK. 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. 

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. 
When working on these projects use extreme care to ensure that you do not accidentally come into contact with 
mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains volt- 
ages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd dis- 


claims any liability for damages should anyone be killed or injured while working on a project or circuit described 
in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. 
SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any 
such equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe 
relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 


applicable. 
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I thought the Universal Preamplifier 
(SILICON CHIP, May 1994) might be bet- 
ter, together with a volume control. 1 
used the tape circuit as the input. It 
works but with considerable distor- 
tion. 

I then put the volume control be- 

fore the preamp and with the volume 
turned right down, it is almost OK 
but still slightly distorted. It seems 
I only need a small amount of gain, 
perhaps about 10. I note this is done 
by varying R2 £ R4. Can you advise? 
(P. F., via email). 
e Torunaceramic (crystal) cartridge, 
you need to drastically reduce the 
gain and increase the input shunt 
capacitance. We suggest increasing 
the 100pF input capacitor to 3.3nF 
(3300pF) or more. 

To reduce the gain, use the mic ver- 
sion of the preamp but change R4 to 
2.2kQ and R2 to 22kQ. You may need 
to fiddle with these to get the right 
result. The volume control should 
come after the preamp. 


Weather satellite 


receiver impedance 
I built the Weather Satellite Receiver 


Add-on|Regulator/Fora2V Battery Charger, 


I have a question regarding the 
“Add-on Regulator for 12V Battery 
Charger” 
tralia”, 

I built the kit and it is working 


from “Electronics Aus- 


very well but I want to know if it is 
safe to connect it directly across the 
battery circuit and therefore also the 
vehicle control computer. 

I have been concerned that the 
switching action of the regulator 
might generate spikes that could 


(SILICON CHIP, December 2003) and I 
am struggling to understand some- 
thing. The receiver’s RF input says 
50Q but the antenna specification and 
preamplifier appear to be 752. I would 
have thought that the impedances 
should match or am I misunderstand- 
ing something? (G. W., via email). 

e Youarenotmisunderstanding any- 
thing. Perhaps we didn't make it quite 
clearenough. The cable between the RF 
preamp and the input of the receiver 
itself should strictly be of 509 imped- 


damage the computer, so to date, 
I have been disconnecting the bat- 
tery from the vehicle wiring when 
charging the battery. It would be 
much more convenient not to have 
to do this. 

Can you please help? (P. H., Lind- 
field, NSW). 
e In practice, there should be no 
problems using the Add-on Regula- 
tor and a standard battery charger to 
charge the battery in your car. 


ance, even though the connector at the 
preamp end is nominally of the 759 
type. But as you're probably aware, the 
connector at the receiver input is an 
RCA type, with a nominal impedance 
of 75Q ohms (very roughly!). 

In reality, the difference in perform- 
ance between using cables of 50Q and 
75Q impedance between the preamp 
and the receiver is likely to be negli- 
gible. So unless you need a very long 
cable (over 50m), it won't really matter 
which cable impedance you use. SC 


200+ lumens of light from 


this opiy- eve, light ela 
from 


archive on DUD 


e Every issue individually archived, by month and year 
ə Complete with index for each year 
» A must-have for everyone interested in electronics 


| Kit | 


This remarkable collection of PDFs covers every 
issue of R & H, as it was known from the 
beginning (April 1939 — price sixpence!) 
AY right through to the final edition of R, TV 
s & H in March 1965, before it disappeared 
forever with the change of name to 
Electronics Australia. 
For the first time ever, complete and in one 
handy DVD, every article and every issue ts covered. 
If you're an old timer (or even young timer!) into vintage radio, it 
doesn't get much more vintage than this. If you're a student of 
history, this archive gives an extraordinary insight into the amazing 
breakthroughs made in radio and electronics technology following 
the war years. And speaking of the war years, R & H had some of the 
best propaganda imaginable! 
Even if you're just an electronics dabbler, there's something here to 
interest you. 


XLamp LED 


KIT INCLUDES: 


1x XR-E P4 bin Power LED mounted on a star PCB 
1 x Cree 8° Optic 
1 x LuxDrive 3021-D-N-1000 1A BuckPuck Driver 


Board 


NB: Requires a computer with DVD reader to view 
— Will not work on a standard audio/video DVD player 


Order on line at www.cutter.com.au 
email: mark.rileyOcutter.com.au 


*Puck available with flying leads for additional $2.00 
Offer expires 31/10/2007 


Use the handy order form 
on page 57 of this issue 
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REFERENCE 


GREAT BOOKS FOR 


audio Power 


Ya Audio io desi lifer Design ies i fe 
Sele ee eee He 5 fe Oe ad ae AA MN MADOOK Reduced in price from previous edition! From one of 
| dependable methodology for designing audio power the world’s most respected audio authorities. New 4th 
amplifiers in a way that improves performance at every edition is more comprehensive than ever — now with new 
point without significantly increasing cost. Includes chapters on Class D amplifiers and DC servos. 
compressors/limiters, hybrid bipolar/FET amps, elec- Now even bigger — 465 pages in paperback. 
tronic switching and more. 474 pages in paperback. MA See the review in September 2006 issue. 


z 
ane Speed 
Wes and $ i a ' 1 ` 
Power a For anyone involved in designing, adapting and using analog 
i l = É and digital audio equipment. Covers tape recording, tuners 
An essential reference for engineers and anyone who wishes v 


aY and receivers, preamplifiers, voltage amplifiers, audio power 
amplifiers, compact disc technology & digital audio, test & 

measurement, loudspeaker crossover systems, power sup- 

plies and noise reduction systems. 375 pages in soft cover. 


to design or use variable speed drives for induction motors. 
As reviewed in SILICON CHIP September 2003. 288 pages. 


icvoc 


Projects mc Through graded projects introduces the fundamentals of 
MANUEL microelectronics, the 8051 family, programming in C and 
| the use of aC compiler. Provides an interesting, enjoy- 

L-A A able and easily mastered alternative to more theoretical 
a textbooks. 178 pages in paperback. 


Essential reading for electronics designers and students 
alike. It will answer questions about core analog theory and 
design principles as well as offering practical design ideas. 
Many of the circuits taken from lan Hickman's 

magazine articles. 294 pages in soft cover. 


' Produc 
Widely regarded as the standard text on EMC, provides all the Ad 
key information needed to meet the requirements of the EMC 
Directive. Most importantly, it shows how to incorporate EMC 
principles into the product design process, avoiding cost and 
performance penalties, meeting the needs of specific stand, 
ards and resulting in a better overall product. 


360 pages in paperback. 


a m. 
' 


OV Marty Brown. ZI ition 2001. 

An easy-to-follow, step-by-step text for a wide variety of 
power supplies. All described in simple language. Anyone 

with a basic knowledge of electronics can create a very com- s 


plicated power supply design. 265 pages in paperback. 


Video Scrambling b Descramblica 


4 


Ever wondered how they scramble video on cable and sat- 
ellite TV? This book tells you! Encoding/decoding systems 
(analog and digital systems), encryption, even schematics 
and details of several encoder and decoder circuits for ex- 
perimentation. For both the hobbyist and the professional, 
290 pages in paperback. 


t s >h Anyone interested in ports, transducer interfacing, analog to dig- 
Co ital conversion, convolution, filters or digital/analog conversion 
interfacing C will benefit from reading this book. The principals precede the 

ae applications to provide genuine understanding and encourage 
further development. 302 pages in paperback. 


The latest guide to RF design for engineers, technicians, stu- 
dents and enthusiasts. Covers key topics in RF: analog design 
principles, transmission lines, couplers, transformers, ampli- 

fiers, oscillators, modulation, transmitters and receivers, 


A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in 


propagation & antennas. 279 pages in paperback. ¿3 | Silicon Chip February 2004. 319 pages in paperback. 

ate y 3 fs 
Comp| 
Referer’ tersen and Hadi 2004 

AÑALOS A li you're into Linux you've got to have this latest 

he a i ; £ 

TECHNIQUES Covers all the analog electronics needed in a wide range of Reci MN omnibus reference covering Red Hat Enterprise Linux 

n | higher education programs: first degrees in electronic engi- 


a and Fedora. Great for internet server management, 


firewalls, encryption, authentication and more. 
Includes DVD. 832 pages, soft covers. 


"Oa | neering, experimental science course, MSc electronics and 
\ J $ MÍ electronics units for HNDs. Supported by numerous worked 
ds examples and experimental exercises. 312 pages paperback. 
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BOOKSHOP 


Applicable to Australian trades-level courses including NE10 
AC Machines, NE12 Synchronous Machines and the AC 
part of NE30 Electric Motor Control and Protection. 
Brings together up-to-date aspects of the field, covering 
polyphase induction motors, single-phase motors, 


Brand new edition of this amazingly popular book. 
Intended for non-specialist users of electric motors 
2 and drives, filling the gap between academic texts and | 
general "handbooks". Explores all of the widely-used synchronous machines and polyphase motor starting. 
modern types of motor and drive including convention- 160 pages in paperback. 
= al & brushless DC, induction motors, steppers, servos, oe 
synchronous and reluctance. 384 pages, soft cover i AAAY 


“bible” on op amps. This is an engineer’s reference with lots 
of theory, plenty of maths and right up-to-the-minute 

with modern devices. Not cheap but = 
worth every cent. 478 pages, soft covers. 


Compiled by Texas Instruments, this is the closest thing to a % Y 


A unigue and practical guide to getting up and running 
with the PIG. It assumes no knowledge of microcontrol- 
lers — ideal introduction for students, teachers, technicians 
and electronics enthusiasts. Revised 3rd edition focuses 
entirely on re-programmable flash PICs such as 16F54, 
16F84 12F508 and 12F675. 226 pages in paperback. 


Based on popular short courses on the PIC, for profes- 
sionals, students and teachers. Can be used at a variety of 
= levels. An ideal introduction to the world of microcontrol- 
lers. 255 pages in paperback. 


“> 
Aa 


Includes bonus science UA Mary 
SCIENTIFIC | Many thousands of copies now sold. Two incredible 

Gay AN ECDs containing over 1000 classic projects, sourced 

Na 2 from Scientific American over the past 73 years — 

“Band covering every field of science. This new "Dr 

ion ¿Y Shawn" edition is the latest version — it's said to be 

>. even more user friendly with much more information 

and data. Runs with any browser. Recommended by the 

National Science Teachers Association (USA). 


This remarkable archival collection spans nearly three decades of 
Australia's own "Radio and Hobbies’/"Radio TV and Hobbies”. Every 
Particle has been scanned into PDF format — ready to read at your 
leisure on your computer (obviously, a computer DVD-ROM reader 
== is required along with Acrobat Reader). For history buffs, it's worth 
S weight in gold. For vintage radio enthusiasts, what could be 
better? For anyone interested in electronics, this is 

one which you MUST have in your collection! 


NOTE: ALL PRICES ARE PLUS P&P — SEE BELOW. TAX INVOICE - SILICON CHIP PUBLICATIONS aan 49 003 205 490 


FP AC MACHINES (see review this isSU@)....-....ccccsscccssessceneee $66.00 
[J AMATEUR SCIENTIST CD „aaneren $62.00 Your Name 
[-] ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT.....ccccssseeseeee: $88.00 PLEASE PRINT 
Y ANALOG ELECTRONICS .......cccsssssesssesssesssessersssesssesseeayerenennes $100.00 
Address SSS $$$ 

2. AUDIO ELECTRONICS AS $101.00 
[T] AUDIO POWER AMPLIFIER DESIGN... coccion... $87.00 Maende 
1 COMPLETE REFERENCE RED HAT -sisne $89.00 
CT DVD PLAYERS AND DRIVES „sininen $85.00 Daytime Phone No. ( ) 
(7) ELECTRIC MOTORS AND DRIVES neren $55.00 i 
[7] EMC FOR PRODUCT DESIGNERS ioiii, $115.00 Emails @ 
[TD INTERFACING WITH Cun.cccccscccccssecccssessssssesssssseessssvessessecessneece $68.00 S 
7] M'CONTROLLER PROJECTS IN C FOR 8051.. Sigg -Eiopas 
a OP AMPS FOR EVERYONE ............ccccsencccccceescceessssceseeeeeecenens $1 37.00 [I Cheque/Money Order enclosed OR 

PIC IN PRACTICE dnd coccion a ds $60.00 | 
J PIC MICROCONTROLLER - PERSONAL INTRO COURSE......$52.00 Charge my credit card — [C] Visa Card [J MasterCard 
Y POWER SUPPLY COOKBOOK... $109.00 yy. 
E] PRACTICAL RF HANDBOOK New 4th Edition......................... $80.00 
[-] PRACT VARIABLE SPEED DRIVES/POWER ELECT. cnc... $94.00 Signature Card expiry date 
| RADIO, TV AND HOBBIES ON DVD-ROM „osiin. $62.00 
Y SELF ON AUDIO (2ND EDITION) (see review this issue) ...... $83.00 
VIDEO SCRAMBLING/DESCRAMBLING ......ccs-sssveccessee aemo 595.00 BOOK TOTAL: $.-.--:--4:.--.- PLUS P&P: Si... ORDER TOTALS AU... 


“ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES (o) 


MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


LI VisaCard M Master Card 
Card No. | kalia | || iE | | Bai | 
Signature Card expiry date / — 
Name 
Street 
Suburb/town Postcode 
Phone: Fax: Email: 
U ee eee ee eee eee eee = e e e a 


CLASSIFIED ADVERTISING RATES 


Advertising rates for these pages: Classified ads: $27.00 (incl. GST) for up to 20 
words plus 80 cents for each additional word. Display ads: $49.50 (incl. GST) per 
column centimetre (max. 10cm). Closing date: 5 weeks prior to month of sale. 


To book your classified ad, email the text to silicon@siliconchip.com.au and 
include your credit card details, or fax (02) 9939 2648, or post to Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW, Australia 2097. 


Enclosed is my cheque/money order for $ 


or please debit my 


Ms ee ee eee e 


7 E F À. a? 
Applications aj 
- Acoustics 
Radio Frequency — - 
AC/DC Electromagnetics 
Fluid Dynamics  ' 
Structural Mechanics | GHz Oa aa 
Nanotechnology | R FREE.CD 
Earth Sciences = equest your E, sea 
Uniimitegi oe www.technic.com.au/se 
~~ > y COMSO! faultifohysic® cofiware - Distributed by Techate Pty ite 
Ve 5 GPO Box 879 Hobart TAS 7001 Australi 
l Technic Pty Ltd Tel: +61 (0)3 6224 8690 Email: o eak 
(J1939) to Modbus, AB-DF1 to Modbus, 
FOR SALE Hart to Modbus and more. 


More contro! solutions for you: 

NEW Radio Modules: Zigbee Radio 
Modem 1km, Bluetooth Serial Modem 
100m. 

NEW Ethernet Modules: Ethernet to 
RS232/RS422/RS485 1, 2, 4 & 8-port 
Modules. 

NEW Protocol Gateways: Lonworks 
to Modbus, Profibus to Modbus, Can 
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NEW M325 Microstepping Bipolar Step- 
per Driver only $99. 

NEW 5000z-in plus Stepper Motor: 
may not be the fastest motor on the 
block but it has real grunt. 

NEW USB 8 Relay and 4 isolated input 
card. 

NEW 20-Amp DC Motor Speed Con- 
troller. 

Low Cost Dual DC Amplifier Kit: 


+ 


F i- 
mnis ' 
i d T 
Uwe also 
A 


e Panel Antennas 

e Ceiling Antennas 

«e Low-loss 500 cable 
e Connectors 

e Pigtails 

e Access Points 

e Masts 

e Amplifiers 

e Power-over-Ethernet 


o External Enclosures — — 
0 © Everything you need for WiFi! | 


! SPEAKERBITS 


HI-FI SPEAKER REPAIRS 


Specialising in UK, US and Danish brands. 
Speakerbits are your vintage, rare and collectable speaker 
repair experts. Foam surrounds, voice coils, complete 
recone kits and more. Original OEM parts for Scan-Speak, 
Dynaudio, Tannoy, JBL, ElectroVoice and others! H 


tel: 03 9647 7000 www.speakerbits.com 


perfect for Data Acquisition. Amplify 
signals from 1.5 to 10 or reduce signals 
by a factor of 0.7 to 0.1. 

Electronic Thermostats with digital 
temperature display, 2 control relays. 
Can be used in heating and cooling. 
NTC thermistor or J T/C or Pt100 sen- 
sors. 

Isolated and Non Isolated RS232 to 
RS485 converters. 

USB to RS422/RS485 converter with 
1500V isolation, RTS or Auto Data Flow 
control. 

Signal Conditioners — non isolated 
and isolated: Convert thermocouples, 


www.siliconchip.com.au 


pi MS120 


CONTROLS 


The world's lowest cost controller 
with inbuilt operator interface 

e 12 digital I/O 

e 2 line LCD 

e 5 push buttons —» 

e Easy to program 


$120 w/o LCD. $164 w/LCD. Developer’s kit $197 
Developer’s Kit includes programming cable & software 


Made in Australia - used world-wide 
plat-sc.com 


Universal serial device servers allow your 

industrial serial devices to be monitored 

from your network with PPPoE & 

DONS protocols. They support Applications: 


firmware upgrade, web manage- A waw) Ese las en 
ment and event alarm triggering ar Time recording s Paty y 
using email and SMS for real- gf Hospital pre E bta 

time system management. af PLC instrument control 


al | Í Terry it 


RTDs to 4-20mA or 0-10V. Fully pro- 
grammable. 

Stepper Motors: we have a selection 
of Stepper motors for hobby and high 
torque CNC applications. 

DC Motors for both hobby and high 
torque applications. 

DC, Stepper and Servo Motor control- 
ler kits. 

Serial and Parallel Port relay control- 
ler cards. 

PIC MicroProgrammers: serial and 
USB port operated. 

Switch Mode, Battery Chargers and 


www.siliconchip.com.au  - 


® More frequent updates — every 2.5 seconds! 
e More alarm settings - over 70 parameters! 
e More highs, lows and graphs — over 80 in all! 


With the Vantage Pro2 Weather Station 
you get incredibly detailed information on: 
Wind — direction and strength 

Rainfall — current, recent patterns etc. 
Temperature — current, wind chill, etc. 
Barometric pressure — current and trends 
Humidity & dewpoint — current and 24 hrs 
And your own local forecast. You'll be 
more accurate than the weather bureau! 
Available in wired or wireless models 
(wireless transmission up to 300m!) 


ECOW ATC H 
Unit 5, 17 Southfork Dve Kilsyth, Vic 3137 
Tel: (03) 9761 7040 Fax (03) 9761 7050 
www.davisinstruments.com.au 


ELNEC IC PROGRAMMERS 
High quality 
Realistic prices A 
Free software updates 

Large range of adaptors 
Windows 95/98/Me/NT/2k/XP 


CLEVERSCOPE 
USB OSCILLOSCOPES 
2 x 100MSa/s 10bit inputs + trigger 
100MHz bandwidth 
8 x digital inputs E 
4M samples/input CO 
Sig-gen + spectrum analyser 
Windows 98/Me/NT/2k/XP 
IMAGECRAFT C COMPILERS 
ANSI C compilers, Windows IDE 
AVR, TMS430, ARM7/ARM9 
68HC08, 68HC11, 68HC12 
GRANTRONICS PTY LTD 
www.grantronics.com.au 


DC-DC converters. 

Full details and credit card ordering 
available at www.oceancontrols.com.au 
Helping to put you in control. 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. Ph 


VIDEO - AUDIO - PC 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 
bulk vga cable - wallplates 


DVS5c & DVS5s 
High Performance 
Video / S-Video 
and Audio Splitters 


“wy. He Ecce 
1000000044600 


S AAR ROR 
UTII TEA 


A mpg E 


SILI ooo 


PETET" j 
WAA AA 


lifier 


MD12 Media Distribution Am 


QUEST 


Quest AV, 


VGA Splitter 
VGS2 


HQ VGA 
Cables 


AWP1 
AV Wallplate 


STROND 


Quest Electronics” Pty Limiled abn 83 003 501 282 Ya Questronix 
Products, Specials & Pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 
email; questav@questronix.com.au 


www.dontronics.com has 300 selected 
hardware and software products avail- 
able from over 40 world wide manufactur- 
ers, and authors. 

Olimex Development Boards & Tools: 
ARM, AVR, MAKO, MSP430 and PIC. 
Atmel Programmers And Compilers: 
STK500, Codevision C, Bascom AVR, 
FED AVIDICY Pro, MikroElektronika Basic 
and Pascal, Flash File support, and boot 
loaders. 

PICmicro Programmers And Compilers: 
microEngineering Labs USB programmers, 
adapters, and Basic Compilers, DIY (Kit- 
srus) USB programmers, MikroElektronika 
Basic, Pascal, DSpic Pascal Compilers, 
CCS C, FED C, Hi-Tech C, MikroElektronika 
C, disassembler and hex tools. 

CAN: Lawicell CANUSB, CAN232 

FTDI: USB Family of IC 's. FT232RL, 
FT2452RL, also BL and others. 
4DSystems LCD/Graphics: Add VGA 
monitor, or OLED LCD to your micro. Simple 
Serial I/F 

Heaps And Heaps Of USB Products: 
TTL, RS-232, RS-485, modules, cables, 
analyzers, CRO’s. 

Popular Easysync USB To RS-232 
Cable: Works when the others fail. Only 
one recommended by CBUS. Money back 
guarantee. 


www.dontronics-shop.com 
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Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
individuals to join our team to assist us in achieving our 
goals, 


We pride ourselves on the technical knowledge of our 
staff. Do you think that the following statements describe 
you? Please put a tick in the boxes that do: 


O Knowledge of electronics, particularly at component level. | 
7 Assemble projects or kits yourself for car, computer, audio, etc. 
13 Have empathy with others who have the same interest as you. 
O May have worked in some retail already (not obligatory). 
O Have energy, enthusiasm and a personality that enjoys 
helping people. 

C Appreciates an opportunity for future advancement. 

` Have an eye for detail, 


RFMA 


DOWNLOAD OUR CATALOG AT 


www.jinet.net.au/~worcom 


WORLDWIDE ELECTRONIC COMPONENTS 
PO Box 631, Hillarys, WA 6923 
Ph: (08) 9307 7305 Fax: (08) 9307 7309 
Emall: worcom@iinet.net.au 


(02) 9738 0330. sales @rcsradio.com. 
au, www.rcsradio.com.au 


PCB CARBIDE DRILLS $3.50ea (new). 
Riston coated Laminate. PCBs made, 
great prices. acetronics @acetronics. 
com.au Phone (02) 9600 6832. 


LEDs! New old stock standard bright- 
ness and superbright brand name LEDs 
from just a few cents each. Cree X-Lamp 
XR-E LEDs $14.50. TA8050P bridge 
DC motor drivers $1.50. 20 x 2 OLED 
displays $39. Also LED and Nixie clock 
kits and all sorts of other stuff. www. 
ledsales.com.au 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 


104 SILICON CHIP 


RF Modules Australia 


Low Power Wireless Connectivity Specialists 


BIM1-151.300-10] SPP catons: | NEW! BiM2A 
VHF FM Transceiver no UHF FM Transceiver 
gh. in Stock NOW!| Utilities In Stock NOW! nó 
seen Industrial Ran co 
SN vez”. Range: 5km+ Range: 500m+ \ ans 
o Power: 100mW| Commercial | Power: 25mW \ 
| Data rate 10kbps| Government Data rate 64kbps 
Also: 151.275 8 151.6MHz | Meter Reading | 33mm x 23mm x 4mm 


RADIOMETRIX: Low Power, Licence Exempt Radio Modules 


RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250. 
Ph: 03-6331-6789. Email: sales@rfmodules.com.au. Web: rfmodules.com.au 


Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 


competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 

Send to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
P.O. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


Jaycar Electronics is an equal opportunity employer and 
actively promotes staff from within the organisation. 


Printed Circuit Board Manufacture 
48-Hour service * High quality + Low E- 
; 1 offs to any quantity : 
Artwork design if required 
A D © Call for obligation free quote... 4 : 
; INSTANT PCBs, POBox 448, Avalon 2107 JE 

Ph (02 02)9974 5491 


KIT ASSEMBLY 


NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e Australia wide service 

eo Small production runs 

@ Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 


WANTED: EARLY HIFIs, AMPLIFIERS, 
Speakers, Turntables, Valves, Books, 
Quad, Leak, Pye, Lowther, Ortofon, 
SME, Western Electric, Altec, Marantz, 
Mcintosh, Tannoy, Goodmans, Whar- 
fedale, radio and wireless. Collector/ 
Hobbyist will pay cash. (07) 5471 1062. 
johnmurt@highprofile.com.au 


CELESTION Ditton 66 loudspeakers 
OR KEF transmission line. Two units in 
either case. Phone: (02) 4566 3007. 
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555 Electronics. cos 17 
AJ DISEtriIDUtOrS...........-.-...<ssssmsaa. 47 
Alternative Technology Assoc ..... 48 
AUNA EE oam 76-79 
Amateur Scientist CDS.............. IBC 
Av COMM A ca E R 103 
Cutter ElectronicS........................ 99 
Dick Smith Electronics ........... 18-23 
DontroniCSe.. ar pri 103 
Ecowatch Ba et 103 
FreeNet Antennas..................... 102 
Grantronics am. m, ae T 103 
Harbuch Electronics .................... 87 
Instant PCBS -angi 104 
Jaycars talt ly, e kesa IFC,49-56,104 
JED Microprocessors...............0: 5 
Measurement Innovation............... 7 
MicroZed ComputerS............-.s-----: 6 
Ocean Controls .................. 102-103 
E RR a oe nest seks 47 
Prime Electronics .............--......... 91 
Quest Electronics...................... 103 
Radio & Hobbies DVD Archive.... 99 
RESIRAdIO foo et AE eet. 104 
Rhino Technology.........---s.ssases. 14 
Richard Foot Pty Ltd ................... 97 
RF Modules...................... 104,0BC 
Rockby Electronics...................... 17 
RS Components................-<<..<.... 83 


Sesame Electronics ................. 
SC Perf. Electronics For Cars...... 83 
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Worldwide Elect. Components .. 104 


PC Boards 
Printed circuit boards for SILICON 
CHIP designs can be obtained from 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 


www. siliconchip.com.au 


